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tteatatnt wllli er , isdieatliig fks 0&i%©a dioxide 
heA 1»90» timi. I& ©Eof'bosiri of &eids a^ d 3loti&, 
IflW). SwlXmrn tJttd Wilseadf^ ) ia|,.»©t0d intmperitoasaHy 
iato rats, l®1>ol#d ©ai^ oa mM fomsd to ot-oftrlioaqrl &e&^* ©f 
god ag|»«flal« mM. ia. til;© anidia© ea'Hm ©f axglmtoe. 
IritfflWiidfHI) pi!<©p©fi»4 iate.% a*d»al lisTOii i^ ralfetiiaed ai^ iixtftt© Ijy 
W ©f a. eA*%©a dl©xid© fixatioa to for® ©»l«©elat« Aiel ma tlwia 
«iml®4. Mfia«©» «% ©aiostd sliis®# f3P®a fii3b%it to 
tk 
®a® ©J fmv fmst h&ms «al«r wirelsie ®&aditi©it«. fh# vm 
mmrerei. fmm eajp^©3^i gpsafs «f mi. argiidafi, 
®»eab©yg ie®d ftaBie&ClSHf) laj®©t«d ifala with oaad li^ arifiwiA 
th»- oftli^ii MitBT $ hemes, M liwr all tte» aeti-rity vm 
f@'Biya. ii9k glu%©s&le, irai. Amim* l'i©li]i>»defiei«iii 
mt« fixed l0B8 dioadd© tot© m$iMm ms&. ai^ aftat# th«a did 
mmt^  rat© (Melted mi If^ ). I«adl«r and tofiai»a(19f^ ) 
iJi 
»i|>ort®d that after «3|j©far© ©f fees ©fiteot t© O-Oj. •aO'litity was 
located ia 1m%h earlbos r^l fsr©^® ©f glmliaaate. 
Swi©k ®t _|^ .ClS53) iKWitigated ilm fawatitativ© diitritetioa ©f 
©arlioa dioacii^  derited @®a%©ii mom '^3fee aantao- a©idi of liter m& iKsel© 
Ik 
pi^ teiat ©f rats ea^osed I© © 'Og f©r l©3i^  ttoft ptrleda ^  to ei#ty-
fit© days. ®h©y f&mM. argiala© labeled la Ifae aaldiae ©arlbea, aspartate 
Is^eled ,1a tie ©ar1»©3rl ,«r©mp# a»l glutamt© labeled Ja tite a«.ear1»®3grl 
grei#. labeled isroMjae, serlaw, alaalae, aad glysiae mm preseat. 
Sar'boa diexid© did aot ©oatriUttt© to tli© fertetloa ©f «b1iio aoid© 
5 
0QmsiA«7@& esteatisl in "ml. 
1% ig %h&% sAlHils, aa©ag «ly» mvn mlritloiiallT' faati&ioiui 
0f -ih® ket«t0ty^s, eaflta di®xift» prlaeipallr' ia 
atfHirtaie, adp#iiija®» sad gla%a»ati«. After l©ag ©j^ Bafts U itotfple 
GOg, pjmlia#, ®laalH«, i«?iae aad gli-ttoi also "NiedM® lis l^td. ffei 
1 f^aa«li®d i&aia and mim aiii# em a©l labeled fmm isot^ ie 
eaflJta dl^ ixid®, this 3»-smlt tl» ©twiatittl aatwar® ©f %&««• 
aaltiQ iMiidi tm asStelA. 
flaats aad algi^ g 
&r«ea plastt and alga® lup® stsiet aaltlf^ s. fh»y utilize 
eai%©n dieatide m a 8©1® »©«r«8 ©f ®a*%®a. Ibsjwifere, all stsiiao 
aaids and pisileiaa of these aj?t i^ thesiaed fmm &m%o& 
ai©xld#. Is fael, m auletittpk it,'Hie agtmf ©f eli©ie® for th# pre-
tk 
•payatiea ©f mif©»  ^l®%Bl«d m$m mi&s fmm I«ie 0 .^ Pi«p8a'ati©B 
®f If §^ -^le4*l»d aniiio aftida m» aoee l^ii&ed froniag gnaereHja. 
ia %h» pjNig«a©# ©f BaQ^Oj (S i^©l©f  ^ If53)- tn. & «.iailair 
tac r^iaeat fhi®%tteiilm9 thigeadtoMi. i? 
tiaif©t«a.y l&l5«l«d ami.]^  iMSids ymm prepared, ftos, it t» aeeeigajiy 
la ia?r®itigati®a8 ®f iaetepie ©ar1»®a dioxide fixatioa 'by autetsi^ plia 
i© B&erlea ^e ea^osar® ti»B mtil relatively few e©ap©B»d« »re labeled. 
liEp®sttr®. of %l©3!^ llft to 0'^ \g ia the li#tt f©r k hears reialted 
•ia la%®lii« of glat«iMtte, gj^ ine, alaaiae, argiaiue, Taline* preliae 
(f iak aad fiak, 19^18). Salvia mi. leateaClSHi, Ifi©) 8»l Stepka, Mmmn 
6 
asA 0alvto(19 )^ «ii4 Aaafte ftxatioa ©f 
^o«a»a9!a»ts eni gfeleyftlla ^lato tit fme mim aoids. la 
S®<iaBA«iiBB.s.. 30 seeead ^mdoiMrd lalioltd as|)airtat«, 
altodliMi, aspaf«gl3aB|, ssyliw, n f ^ j u w y ' j . .  I a  «  5  
sweoaS e3i^ 0«ar«, ialeled ai^ .aa*li&%« i#&s fotiad.. In Iks daxk asp&x1i«lMi. 
ms p?«&e»iiiiA%3y laboiftd. Iiess aiitl.irililr #eimrx«d la ^ aaise* 
ghiorgXla f&vm€ r»4i«,ifcetife a-tpartnle aai aUatse ia tk« lli^ t. 
.Mlaer Fallo-afitiv# pjpodaats imslitded P-.»laais« «aid 8«yi»e. VtATt 
fim%im yiolded lajrstiy f«die»etif« alaaiae. flutiiaale was aot 
ljt%«l«d ia ilj«it es^ f^iaBBtB. loiit'rti', aflsi- 90 teeoM photosyalbtsia 
So«a»d0SB»a8. £lutaia»te and glysiai mm labeled im addition to 
a^artate, ali»iii«, «»d 8®rifflB(l«aa©a et 1S50). Ia a witk 
jfed alga® l«aa and Iaa»id(lf55) i^ aosatwittd th® foiwatiea of radio­
active flyciae, s«ipSj8», alaaia®, glutaaate aad aapai^ at# after photo-
tk 
«3^1b»tte aaaiBtlatioa of 6* ©g. f&i» m« aabataatially tlie aarae resolt 
aa tliftt oMaiaad with ^ea algae. 
Studies with M r^nr pleants hm& re?eal«d a pattejra aot mliJs® that 
foaad with tii® algae# Barley leaf forma labeled alaaiae, ^yeiae, 
aeriae aad aj^ artate diarin  ^30 aeeoad photoi^ theala ia the preaeaoe 
ik 
of e* Og. ®«,raai'Q» leaf foMtd oaly alaaiiai,^  glyeiae aia  ^ aeriae froa 
C^^Og<0alTi», 19 )^. la ahort-tena plMfttossmthaaia st-adiea of aaiao 
aeida for»d froa  ^8«y^«a leavea, feraoa aad A3^aoff<1950) 
foaad alaatoe, aeilae, mi glyoias giTea ia order of (ieei^ aaiag apeeifie 
aetirity. ladioaetiire aapartat® waa aot preseat, aor were aw fow-
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B»li©«@l.iir« iiiMe%tfi ilta t^ 1  ^ Bietixura# .liffiiittt 
^ i$amMimi M al..(If«li@««i %hs.% «ei^ ¥*^^l3N>iai»>i 
»t-iHiail»«N3iliim f«i3A l* iteitiMl 1  ^ &i 0^ im 
md #»!%«& iMistt. wad llitll«ii<lS^7) i«ll& 83leilriii«» 
m%-kmm§ %'ii« ©aslbexyl, ifismis ## aibGi^ ni 
"% intd AH'^ lfts,  ^sii|©3? .f«||@««i%4f« fftdieiiitt 
•..MIIKMKAK .M'MUSI .—L. —^.AUFCI JT •»! JM, '/I *% I, »A ^LLFT '1' ' 1«- W 'TR M JL «KMT4(<HTTJLK W$w9t .SJIJPItli®  ^ SSPh Ail4Sll9ypB W8  ^ 1mi% %3k ®% lli»iilwp 
iHQi4» mwit iffit tfil.«@i^ , Iffl). 
Jtt©%li»3e %mM$,0» laffliwi-t toi -fiiteipiJ. ©f ©lyflMsa it#:idl<ii fteii ^  
«p#i*pt, 'ffifi ^ tefttlr '@if' sjiNsMitois 
•iilR«M»i tift 'I# t#«'t#4 'l!®? %l»l# i&lli^ ' is t«s%©ii 4ltxi4f. 
m* »i6i?lr f» %t0 'm0imm»% 'f®* -^ ass t^s Mp i^« im -^ tisial. 
 ^irwriftti %m%BW%&, ^ m % A|1 *«i40wa{l9i||). §m^%. 
®# sx® i^itlAii» towiti m» wm»*%iMmX It Mm 
fi»| if-^ ).' .%Kiti# a@iA 'Nielftxla m-0i^  taflm 4S®3i$Ai 
• a«^yt^ ta e®M. t#ial#®4 -iC  ^ ft* .«»6wl& 
II»4 e©g .#S^& ^  f%la»il Igr dioar'boaylie acids(A l^ 8  ^HitoBS, 2$ ,^ 
taiiff iisl%f%$  ^I|%?). Itt lj^ ii^ i^ ii» iiiM 
m0»im a»i. pmlim .replaced m» te» 
itt£%sa At©*ilif iii& W«rkiiii», If^ )> ®fe«.l»|i^ lBLl,«i?»|» 'wwl 
•|» #*• IWBisiJBfeialiMl 'I® ftf» glmtaaa.!# «*t«ip It iifltti* I^ Sg 
(AJl VmJmmt l$^h M. M# i?iit«» .#f ik»3»tt®» »lf 
Iwftfae and 'M»3B®dCXfit-t) «l»|ji©d maM m. «#«t&tl®S a»%#®lll9 is f»pl#wi, 
10 
eas»to ani ymm% m» ir»^fair#t f&v grenlk. 
Slearlea I^ie a,ei4s ®^aly fnirtietlly teplwetd ®0g.. I* im« ia«g i^l«4 
Uustt rdmotst easeatlal w% 'ate9«sga i^3  ^
eew«i®®4 Willi i©g 1951). ft'eaeeit aa4 
Clf55) al-tttiit %%m #ff®et @f e®y%#a Atexlla ©a gteirlfe &s^m «©t4 
»ta%©lia« ©f Sli^ toeeeett© T>©vt8. fltli afflaSaW'm is, 8©mr®i, 
»&iili©a ©«?%©!. Sitxiiii If e«i!%o& 
i.i©3cl4« me ©©atlfttfl^ r- •ftao-wi fF©»  ^ a© petmlh ®©«ap*eA. 
AMlliia of ©»f«ia i@BBilt©4 gpQit%h. ia ttoe a%a«ae® ©f 
©iBkr'bea ajL©xi4«. »«>«« 4ftl» wr© ia»©,ip3»l®d %© »««a ea3%oa 
4i@xM» i« » l^f®t foif |&® spi«&«sia ©f «»ia8 ac44s ia §. I>evl8 is 
a «iiQ>l® wsldw* MX%hm  ^ l^ i® is a fl««ui%l® ea l^amliea, 1&» a»la© 
asm aixtw® mw l»>w pjwvSAeA a tal^ str®.*® f©* foirsi&li®s of carlboa 
4io*iAe, f©* f@i*ti@a ®f tst«ww4ia%«i ©f  ^©itj-ie &ei4 eyele, ©y 
f@r forisatiea ©f is®»® ©Ifcef ©sneatiai Ito.t®»e4ia%«. 
A tMi4 iW'fcfeeA fojf wmh slttdi®® m» pfe9®at«4 V aai 
P«p4i«{igi^ ), fb® totftl ^3'' ttie 0*«aal«» 4wiag ajtimil&tiea 
© f a  g i v e a  s s m m t  © f  a l t r ^ a  m s  4 8 « ® i ' « l a s 4 , ,  a ®  4 ® « r ® a a e  i a  J i « i 4 i © -
m%i,m ©ftfltoa 4i©3£ii® fixalioa t^ oa lli>e a44i%i©a ©f farioa® iml»«lsbm®« 
la41©®l«4 i»«lmti©a ©f H«t«® s^1iBt«®@®8 I© tJi®; fattoriir ©f ©a®%©a 
dioiei#® fixRtim, la 8®r3Ralia »i«pe®8.©ga» ai^ ,i»a«ia« ,j?®aa®9d 
 ^% p$t &m% i«4 a*fiaia« er eitfailia® 3f©:4a«i4 iixsMUu W X6 pe* 
e«al. fe®l®ie ttisi4 4«riw%iwi mte. aat© «ff»etiTe ia 3p«4a©i»g 
fi»li©a. *'I«aa aa4 ^Mi«(lf55) reperlet that aipsumgiiMi • ®©al4 "b® 
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Sygealla w«j labeltA ©aiy la Al}se»ii0 of all prefo'WaiA mim 
a@idt. alcmlae im was laltftlti vitli O.C£ atoa 
p«r e«a4 esetss ®f 6^  ^ wMdi m% %& 8lptlfie«ttl. SaMfetyiehift 
©Qli. StCTalia a»afe««gea8, e»i»viat«e. Feaieililan 
ettgyaogeaaaa. fwea •b«%«r4a m&. g'fcggp l^®arttg gpigea.8 ilA a®l pifotiwe 
gklaaim ttom letlN)l®d mtlim. Msxi&e. In seM iastaaees aXaaiae 
vm isolattd m& this rfiitse® of a®l5lfily p®trti^ ayly a0l®4CB?«aaaa, 
1953 f ittlterwrth £fc ^155) • iatiSffiJl %l@wm 
Alamlait ©aiy la ®f .Iwiek, «|^ *(1953) ^  &r«eab#rf 
II4 
«oi. Wlaaielcdf^ ) la ilkleli yats mm 'e^sft Ja yl-yo te 0* Og fet 
3F«la%iir8ly leag tto® f®rl©4s. Hi# »%s«a©t sf a *©1® fose ca*%©a 
di@3eite la i^ l%k#8li of alaalae m& 1)y ©s r^teats uritlb 
©ell-ffw# ©xlfiiets ®f A6»%a©%«r mmmms, la®0j iA4Mt©4 i^ atlussit 
©f al«ia0 pyfafal«(l^ l®f a»i Wesftoaa, I^ mt© is a 
M.rm% piNieart©r ©f ftlaalaa. lymvat® i© foi»©4 a® aa iateimediat© la 
%h» dis«iail»ti©a ©f fe«t®af@%s©phi, ®t©s»fo3pe, a© 
©ffir'^ a 4l©xld© Is r©^3P8i. fm #falh©«li ©f alulae. 0«ykr a»liio 
aeldt fr®fa«a%3|' la%el«4 W @«l>©a tioxid© flacatiea Ijt ii«t«r©t3f©fli8 
«r® glyelae.. stylai, *l«i©iJAai ,«b4 Jytia©. 
Xa §»^s>al| tbe 'b3faxi©l^ d ©&ala Md a^smtle eMm syelds Am a©t 
labeled Iby iislex t^ropM© ©in^s^sns. Badloaeti-re plieayl&laala© was 
feaad la wowwi liaef©rla. ©f thlipleea mgmUm stsadled Tjy lyaeli aad 
Salirla ©aly ©a®, Balsyl%»©i©giaa gett^ fl. flsad eas^a dlexld© la 
aroaalt® mim aaldi 'aa4\la mm mm i«a©ia»s,©r mila© laleled. 
Sewjpal tsAiMmtlm Iraaelwid ©hala «d »»osaia%ie aala© aaMs w8»i 
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Iaa»a, 1951) I ^mntm ll^ l ©aejrgr &%ier'b«d %r rmlmM pig»«mfs 
to eltl©M®ligrli(l^ r8etti, IfSDl e©als4a &.. wSamm 
fi^ ©«ii3p0»® «iil©k 1  ^%® ©x4i,i»4 li^ t »a®rcr{ft3f»cai Iaa*ii., 
If53i 19 i^ St^ «®as, 191 )^s po«»e8i m «»3Ri%i® *»t«1>oU8» re-
i^rim li#l at Will ftg m a :^iNi%le melabelifa- li#t 
(iraal4«l, IfVt). 
iifwral e-asstlltmt mfim& ®f %h»- %iul©|gr 
l&eteapitlatie litt©t»r.i®. «*« «mtlaSleCTaa fi«l, If^ l,. lf%, 1952, isMt, 
S«st, 195i| Slfiia,, Iftli®t®fe»8, m taarrey 
©f %li® lllMifaltaw ulli aa* Tm , A mAer ©f jtewstlgftt-iiwi 
»l®Taat t@ •&« •pmm&t steay will l» Alacwii^d. 
gjtrl© mi& .ir«lt 
a® tvSAeiM#© f®f  ^ ef a ©itri© »Bit « l^® ,tai tli® 
@3cltati®:a ®f aeAttpiyllltw isa^gqa is mwf good, f*® 
lia®f ©f ®*M«ae« Mit ©peafmtioa ®f a ©Itfi© afitd eyel®, l^a aai«l 
%t»8ae aara ©f a© mime idlb Bhodosplrlllm Bs®®# sm 
li!ilii"b:|tl©a ©f r®i#ty»ti®a Ir mloaat® m& ©f tMs iahi'bitiea 
%• -i^ l&t® «3il fwairat®. Maloaat® do®® not dTfeet ©xidatioa %y 
m,©A©»i)ii'llla» miyaa, sad «©» siraias mttlisi a»l®aat® f©r gyowth. 
AftQth®!' ijaiilbl%©T, fluesreaeetAt^  i»s twed Slsa«a(l95l|.) to 
%l®©i: %h» e4tr4t asid ey©l®. flao:i^ aeeta.t® is ©©awrtftd t© fla©*©» 
©itmt® 1>l®©k® &©©a4ta»e .aad .yoisilt® ia eltr&t® •©©amlatiea 
(Bilejfs e* 1955). Semverf. ©auttsa is jadv4»«tble ia iatetfrstatioa 
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val.ise» Imtemimt pmlime, |>ls»ayl®laaiae, argiaias, 
Igreia# aal Ms*i4ia« mm is©iftl»4. 5&»»<i mm aaii tbt ©rigte 
©f eartea  ^mm&%s 
aspitrfefti# em wsaetioa lea&isg I© j^ frara^e, 
p*e&%&sylA%lm ®f ffifftmiNi to aat m 0®»toas«,*l©ii ©f %m 
©jEitlatttal# nitl »eetat©|ai{» I^-i©A) le t^tsg ft i«©©ilyal», 
m& timlls  ^a-.l0i%©flia%iarftie. lietwita th.® leel© aeids aa4 
%&• «©l4)i %• Kffly ©f or Mlastiom mm mmm^, 
fnwr a«la© mMs mtas IbeaoWiiyili'aa 
grow OB 0% «id .tluaol. 
A 
,Mt«r iMw'fetl#a ®f aioi© i^i»a4©»©aas ©»ywt3.afem8 ^%k S • 0g» ia 
Jk 
3.1^% &T 410 ,^ e la%«l©i Ito ©f ©Itri© 
a«i4 €^©1® saai tJbe followlag. a^ae latMis glyela®, alaata®., 
t3to«©aiii»» aeriae. artilk'fesja ,^ l®a©4a®, aa4 l-tolemela®. la til® li#», 
eaa%®a i.i©3EiA9 ws •aatisaf »®si«tiat«4 
Pk©8ph©^#«rat® mm- #l©wlr l®fe«3.®A ia %h» tark. Wtregea «err®4 as 
m «l®©lr©a 4©»r la life® la His t«rk#. ®a®irsr «»s pr©tiys l^. %y 
f®»@ll,©as |»r©2.Ttai ©iWP'a(®^<^®»i> 3>f55)' 
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fAl® 1, Mstlia 
0oasllt«»t AMiwrn  ^
Bistillti m%»T I liter 
©if®.® ptpteas 3 m> 
Dif#© .jrtjasl ©xltaet 3 m. 
SlUlfeli© asid 3-3 m' 
E^ai 1 m-
WQ mg. 
• 3%o m* 
*Wjttst pi 7,©, 
fftble 2. iisttwi 
mmt JbBiroBS 
©litilliid wftttr 1 iil«# 1 .^ 3%o l.M gift. 
• ?%© o.s m. I 1 .^ 
• T%© 3 m* Di^ aaie a«i& s 
SaSlg 3i a .^ 14f#« 93iMxm% 0.$ ««. 
ffa«« el««®at I id. 20 pg. 
04 m- vm 3.5 «tt. 
t® tS |.0, «ol©el&w. 
^SeMMllsr m& §#»%,. Ifp., 
f  1 1  
I  
1 1  
26 
#f i^ «s. lig«%i©ai mm eayrieA im.'fe at 3©.^  6. Sa 
90m-fe».lii©&&l If ffll. tw© sli© ©Jms. Saxic ooaiitioms 
nett ©MalJftBt 1  ^ MjmlrnmAm etmstaat-
"balk id  ^» la a®re%4@ ©3g>#»i*«al« 
aSimat mM pladti. ia ^12. t© &l«©r% a©%jst%®li© @0g. 
i©«4«l<|i«« ©f r«s i^»»t*y am^ i«se»J3>«4 Tiy al. 
(19%). 
Si»e©t'g©i>l^ |»met3Ky 
mi!*ib-.*i©l#% aat viaille 8]^ etf0ij|i©f©»B|yte »ajfap©»©a*« mm 
imM villi Ike Btttesn e]^ ©%:r©^©l©wier, M©tel W.^  melag 3 ^0.* 
©Welles. 
ffaeai%©gg le^gtoaigai 
atjiy6jf©giaa«® k®»i ij»3rf©wwl ly »iiuei« of Ihe msmlmvg 
lie© l«etotfSMi % lisibyeil fl 
m$m ©,©14 |tolegb^ teall©a 
Agea ©f i^ lt lM.f a©lh©4 is 4t.i©ffltsi®4 ®l©efc «l P« 
5^51). Wmrn f©!-©*©©  ^ ©f !^ lmli©a« ©f •«ei48 ©f ®3n©taal si« 
a*© il«e©4 al l&e ®rig,la ©f » ©r ©fei^ M«fc@gr«i» lli© a»®ai ©f Ih© 
%©!© mft©r 4©iwil©f«eal sm i»w®«i?li©ii®l  ^Hi© leptrillw of Ihi 
e©ae©ftlmll©a ©f Ih® aain© a®i4 ia ©aeii. i^ ol. a® pertaelejf ©f Ike 
©pel «as ®aap©|W.1  ^ »iwrk»4 i® pei^ il meiag 4iffas®4 lwtBamill«4 li#! 
tmm m X-r^ r •!«*»*. ft© «3?«a of Ik© ii»0t ma 4©le«aia«4 wilk & 
2| 
Mmr 6®., itei«l ^36 «), a» soewaigr sual 
fir«ei«l0a ©f tJi® plastro-leir m« mtsr la. !l2 se&vmtiKiMBtts ''&t s> 
2. ' 2 M»0 m» • !»•% ^ mm was 1©.01 <»• dai Hi© stiysijod iirrlati®® 
g 
«»» 0.1. m, mt0img tt# i^ ©%8 al»@ igftiw & maM<amm&% 
of fluB «r«a ef tlie pa|«r(l»pa»»% X9'!0). 'fte slai^ aiPts mi."m3m&'m 
mm ®!»r«w.%©gi'^  ^ ©a %im a$m» faper. B&la. •*«»« w#«a.3y 
(3-5 @f mA. ii3teo«a) §em & stralgkl 
li&m flettfti. @m sdsi-ol^ giorillffitie flis mIM Ml an 
«eewa«  ^©£ t. fty Hi® i?«iml.tf mm toseimrat® litm t&e 
mm -gMMi. I® ft mm tin® ®®nlxN9i letslur® pxi9't«lii, 
taiter, trltMerwsotiii &©M. smi. s'olt.slTal®®. tm e«i®e 
im® #i^ 5,®j|R^» 
Mim a@iis mm^ faaattlfttiwly i»t®«da»4 aftsr 
®lEP@»a%®^aiiiigr W mm&.im i®!#? 4«a»l% fO'Sied 1^ tfee aSx^rtria 
sNS:|#%i®tt m & ll®tl«>Si»Mie'se:ii etlsriiMitftr Ir ^^4 of Hn^al'ta 
(13^). %o%« mm IsealeA % i»«#®r ei»ffl«Mil®g*aa® wit&. 
& 0.025 f«r ®®at mMs0.Tin keattii! a. few ai»t«» at aboat 
ICK  ^ 0. ifa« emi ®ttt mi. wa« flaeei. i» a 4x7 fe#®. f® 
©aelt t®9t tufe®, O.i al. ©f m 3 P«» ©ea  ^ strt^ ftspim. i«.a«»al ima a44«4, 
Tkm idSl^ llriii wa»  ^ swi® Hft la ii*li«,%®3i®l «.»lm»t«4 *tlfe I i®t ®«nl 
pl»%lsa%e at pi f.O. Bi® t^® w«r® idlewt t® «iaMl »t r®©* 
f®*- 5 ainat®®, flaeeA ta a S. mt®P liatt f®y 5 ateate® 
«ad to ©a® «t i. 1-S miaiit®®. Sh«. *9if® •e®®l®4 at mm 
lei^ ®ratwpe f®r 3 »i®at®8, «4 3.0 ®1. ®f 75 p«f ®®at »fa«om« a®®t®iM) 
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iOjg mm^tS" 
pM put" p»r ®«a* 
la.i fi.% 
12.5 im.& 
A 
%3!perime&tid eondlficms: iHSlulimttA 
32. <5 jiM, pH U.g; dried E. coll HO ac.| 
M phlfluaate 1mffe3r,*pH 4,8 lo l^ lQi 2.0 
»!.; aero'bie sazioBetrlc xnethod. 
tine ffetfi l«d ira« mstaftd witll dlatlllfd w&ter will lh« elmto 
wfts m l&n^r aeMie ••©: pi piiMiir. &• oimtrsl protein hydarelysiit© 
wiis piiuBdd lltt @@3w» la a. fdliae, OmmM 1 itl. Bltlilled 
*a,t»r (g %#d *ft« pftss«d %h3tm0  ^ ia emmmim liases %® elmt« 
Ihf lyftioat© wsd :a»a%Ta.l .»a%»laa®8s.. ft»ls0 aKiid jfra«tloa was eluttd 
 ^addUlea ®f % l»d «1"W® ef 3 M ffcAa ti»»a.%!Btat(laietis«a, 1^53) 
elutes fmm IM e^iiaiia lut M@aii» l^as and Mtillie ieas 
ajpe %@wisd to %lMi eeltwa. m%im& ®f »4(S-#altfcae«' gaw aa ania© 
mitd s®lml4©a im pupsy llmttea ©f laiaB 
aslds ws fteatllatl'wi ®»®pt f«3P aiglaia® «&d 3Ttta« (57 p©r eeat) 
aad Mstidlii® (I5 p«y ©ust) mmMi  ^t© Iai«s9a(l553). 
la sea® •s^«ri«ea%«, aaloat© wA fraolieas mm 
12,3: 
12.f 
0 
3# 
%Tm mlmm m '%h» aiil#»t« 
9tws^m»m iwlwMfli*# llM® to 
pa^w jpw&SBssSihr* susiy. 0#siwil.SBSl®iB. wyi't 
4031# Iff fwMii 4isttUstS#s ftl- 3§r &• Wsi^ #s%,t®t*ii mss 
$, «%•!«. %«%%. .AMIltfiya wm % 4l3m&liiiilS' 
ii|ly\<ia i®lm|l©»8 ia l«»t iilNw, Wm %«•% t«l»« i«i»« l»«t#4 ia & 
wbm m%9t' Iwlfeu 
J&MIIK .... 31 I AT IMI !!•' FT M\ IN- IIN««« SA J •!• III! — •—— •• ^ 'TRIFA K. * gy#iF tm& §n0!£mwM.* Awpisttjysg aaa. 
»!»%, IfW) Ki« «w^%am^ »«l p»!p#!p>i. Si« HAmmMm t»«lia4fi«. 
ma mHit}»4 ftif gigtswItiiiifCi&jiaMtoia,. %»&», .aisi.itolia, 3Lftt). 
3. fipiKr ms. «i«4, proeetoi sa< *^i4 im .»®alS«i 
foalytit » t&fiif «»t | I./2 inch## ^ | 1/2 ^liwiai#. fh# 
0»lieia v&s 3#®ii.%iMS. i #*1^  ^ iliit MA# '#Sjm fefcn 
©f t&« P»f«f, If Wltiflt applleatieai »t th« ®»t^  mm 
mmMBmer, #•«& •if3.,l#a|.s» i«yi 4tt#4 "W •»• •«»»»»% #f mm «lif 
Ito niiEl iiii^ -l i«Mi ^pltsi.  ^fii#«t m» •*»pl»4't®' mm ft 
if'xiiil.#*, ftti flaiioi |» » i «i4«-««mth jimp .i^ ptael-
75 ^al-, «f wift-aft. jmmw tJto initiwi swu t^ isam 
 ^pi®ijp iifiw ifi®4 la a test,, ftffliai ms 
viWi.  ^»ti»a» &f si*. fi#ei? mM mfQWm^ iat» » W 
ifli4.4»if»i®f«4 twi## im. 
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Mslbiaol ms asJte 5 nl. @f diitllisd to 
95 Ml. 0f aetteo©!. ttif solirittt m« f&T the 
@f vglim, mikimiMS m& 
BW aolvenl e#asi»t®A ®f  ^iCIL. t-ltataael, p ®X, atHto^X m&. 
10 Bl. «a*«jp. I^ WBi-liklaaia® was ®®p&»ate4 imm ia tMs 
W«i g@iiwat was ay  ^ mix^ I60 nl. «-lfal«i©l, 1  ^al. &t 
•l^ lmifli3rllii»%«Ni®, 3f ^ »1. water, ®a& 1 a&, t&m%& ttSiA, flii® soli»«&% 
paartialljr sepairat®# l«tt0S«9 sisi l®®le«i4»». 
gea^»%«. ^ wsM.&m mm loeateA m %%» 
pup®* eJur@B«l®igrfms %y sfs«f ^  life® •pB9@T mifofMly wlllt vaifitu® 
SL® gifts® was @@sfi®®tet t® « e®3Bpz«s®ei. «lf' lla® 
m& s^wlag wfti psTfQwmi, la * Ji®.od. Si® 4«wl0i>»»at @f •©©loy i^ a 
a@t ©aJ  ^ 9«r«r®l. t® I®®®!® tk® salslsaae®, lm% t© r^ im 'ft*®?®®® 
s®nr®d i© ,il. ffe®«® mm ©vit®a©« fm 
aaa2y®ls ial^ aieal of Ih® ®at®«s®i®m iwOa©® i» f&wUm selveats. 
telTO »8l4® mv0 l®eat«t miih a sataigNbria 3?®a^at. 
m® a»ft» Toy 6Xamlrim »«• Mafci^ ria ia 100 «l, ef ml®r-
®al'wat«4 Mtajiol e®at®iaiig 1 i>®f &m% gl«eial ®«®tie aeit. Aft®* 
ipjraylaf, mm h«a%®4 la aa ®f®a al appfQ3E4i8»l®ly 100® 0. 
for 10 aiaal®® m mwm. 
Orfaal®. fteit® w®Jf® lo®atet wltk a. «lx»a iMU&Ur mmittiMS of 
0.5 igB, Of «®tl^ l rsllow, aai. 1.5 m* of yfe®a©l I^tw is Zm *1. 
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Pgipey eXgeti»ephei'»»i.g 
Faftr wm m««l e» ,a*giyaiiM| aspairtat® m& glmta t^® 
fo* •pm^m§ @f is«iali©a 'nat m m a4ttd ®ril#iFi©a t&t 4l«a%tfl0«lii®». 
&e«l8 of le. 3., IS imimM la  ^ imilws mm tuidt. SI»b 
miAe mm plm«& m & lim plmai. &t tim emti»w aXemg %h0 l®stg axis 
©f tlie papiy. A yef*r«Hwe# sptt ## tk»' %e fast gmm wm m#4 %© 
rimuAim' mrmeat &f ldi« m^atmrnB, flm of ismm 
wm i»t«t wil& m^mnm t® ^  |>®«lti©a ®f %%e 5lfe® 
if^ arat&s *«« Imill W S0l«ii%if|e Wm 
w«t m» 0.15 1 pi 5,9, Hi® ©aaprsat s«4 f©lla  ^
mm applied fer mmvtH hmatn, ft® pi®«f nas 4iri«4 «ai %*af»d wilh 
Im tnsta»®es Ik® «le®l?^ i^%sis eltai^ er fla®«d la 
m t®M Ih9je ®.). f&e b#aefieial titmi #f %3iis fyeeediir® wm 
id 1MI dn® It d»i>^$8i®» «f le&«l»g ®f 
%tt£f®* selaltem m lb® fap>r, fignt® 2 nkmm the «too seeld pat team 
t&9 paper el®el*©|>h©ireBii, fte Hitste, aad p-encps la*® 
nldeli' s«|wifAi®4. OilMi# mn%x«l Mta® a&Ms 0®<»y^l®d tarn pesill^a 
as ml«iits» m& faitu®. 
Pyes&yalltii. ®f gaAtan l^lipe siysialit. 
Papeg. eoi^ xsmds mm teiMitlMfts leeated mA zoVM^bly 
®©ml®d m paper eteemto^aw. %®ls leealed % wsAiMnm^mmW w®*® 
mk m% and ®@«Bit®d di3Pe«tlr« ast&ad gl-re® 2f-.30' p®*- •eeat ®f !!« 
aaltTlty o%la4ipd platiiSNg ta gifts® plaawfeitti and e®«»%l«g. 
fipttf 2, pattern la 
li^ «MPiis»aial, «»Mitt©sas 3S |i,jg, amJao mU. pliii0#d &% oiftgtaj O.lf 
M jpiillislati %af#«3P». pM f .fi IX tewf* tolls, 3 
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a»fal%a fmm day lo 4a|r g© its ut* «a« «easfally svotiftA except itom 
©©tivity was mww lew. I&b e@ml« t© %i wir® tatoa la 
it. few bcmrg rejp t^ilicHQ. @f m» iiiii#}^  glfe aa to&ie&tioa of 
•ii® tfts%3PB«0»lj, A 0©ml«r mt m«i4. 
"QrgwB" i«as eaplsr®®.. i^ Bples wey® .gasgel. 20 ataataa f^©jpe ©swatlag. 
We| ee^aiiea. wet lawlr®# ©xidallea #£ a saislrale 
to ©arte ftlesMe iia& v«lex* % aeaae ©f 6fea%s(vaa S3^ke et 
aJ,., IfP). 13*8 8©3.i4 w»^a% »i&s pwpaaeet ifrtatiiig ttfitlier 10 @a. 
©f  ^5 m* 03f i^ fifg©|,. &« llfild wafiat %»» »il# miaeiae 
6T al. fw4a« %i% (20 p«f oeal lOj). B al. ^ P0|^  (^ . l.T©) aaa 
1 ga. 110 .^ fh0 mix%'mti mM IwaleA a% 0» %© tisailv® HO .^ 
The t-imUm glmm (.fiaatot tape* |©latt) i^ wa ta. fignift 
3PI wae 9i^ l©y«d. »» eslmtlea t®at«4ai»s- the faA4®aetlir« 
was aAt®4 I® 'WL'b 2 aaA »iratf®j?atet %o Ai^ wss. Shi® &mTf» (0.7-3*5 
m$» eaytiea) wa« added lo laali 2 (%i«A) aad w®l|^ d la ll» ^Ib. Sb# 
earriar aad ralieaitli^  siAslaace mm s&m^ims aM©d |®®Btli®y S* 
«®iutloa «a «ti^ y»l®d to dgpiess »a %toi iadiTittual 
e:i9efiii®a%. lifttid' x^a^al, 2 tti., tolid fesfsal. 500 ag.,. 
w®»e added to "bollt J-* fwo al, of 1 1 OOg-fiw® SaOI w®y® pipe«t«d 
tnio l»al% I «ad tl® ng i^mtoj wa® 4*®di»l0l5f ©vaesaaied with a watef 
,aii5)lsrat®r. lb.® ojdldaals aad 8tja»«%,ral® uer®. ntxed. j?e«®ti®a 
aixltup® ma IfSiled 2 aia. msta« a mteifo-'fearmei' aad sijaaeyed 1 aia. 
fatol# fel ©f vaUa#* 
f&li»i 
m* 
B.«, 
®aJ.®al.8>t»A 
J*-. 
eai^ eriaieatal p«r 
3,n .^f ^5.? 91  ^
2.3 W,3 .^5 1®6 
2,1 I?.? IS. 6 ^5 
eeaditions: |i^  solli 
oxt&lsisi m'Bgmti S Hi. li^ i^d dxi&isiag. tsgigtaii 
'ballet 2 »ta.| S@g fiitMpitated M 1S00 ,^ 
fti« allesli «§»' sluiEfitt 20 »la. or slleiiet l«> sliiM 
Rp»e4pit»li«Hi, etfialliig &t is iKseyCNi. ©iiwi^ ar#. 
iKepiJfl»»at« a*« Itstikd ia. ta%l® If %®o eaa^oa. im' 
®4d®A, t&e react lea aixttof® tem®A g»«a a»|- tls jrielA las low. 
Slj^ g&yla Mim a«ld« wit® deeaybtsylftled Igr ijfee' 
alii^ ds'iii reaelita aodifttd imm ll®. -iaetifc®d «3f Te»@a mA 
i3P©i^ ff(l9P3). f&i affitfatfti l.s lllmslmled ia ligiwe %. 
mM pass«d ft .0Og--%]ff9' tin last tale of wbleli is likdna Cl). 
&e maia re&@tioa flask (2) lad a elJ.e aim. XI wm* ea a 
sttMi Mlt eenMeled t@ tlie siftaa Itai w lk@ l&l>oralex7 &e 
e©2«lrAp (3) «wi wtf  effsetlir® m& «®»ilr i-taswi mM fof (^ paatttatlv® 
mmftiff of OOg at B®0© ,^ Js sMe iasl«a®es » splrs .^i^  l«fe%l8r vm 
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titbl,® 5. togjrodaliom a«iao 
Mmim a®t& A«t«A aeSS 
m* 
laySOj 
ealmJL&ted  ^
mg. 
wo, 
jag. 
le«©ir®iy 
per e»at 
mlA i,S IIA U3 loo.i 
Mpmiie «eid 13.2' 39.1 363 fH.3 
iyiljartle mett %,1 12.1 12.^  ^ 102.3 
fmiine T.2 ia.2 12.2 100.0 
Taliae 7.© ii.f 11,3 05.« 
r@iim 5.2 i.T i.f 102.2 
3.6 0.® f.o 112.6 
®l3Ep®3fi»imtadL etaditioms! Ja4»® »ti4 ia4ieiit#4i IgO'««. JsAalgrtolai 
leo fflg. Trnfftri 5.O al, mtejri Bt®a3B 2§ idm.j OOg 
l>i«elpi%&t#A W S i^g, 
AggtaJj». Jo-glniii® W8 igr aJjilgriiyta r®ae%l©a I© 
t»mmt tise @«p1»©a m& Ir MPgissaat t® mmmv %h» aa|4ta« 
ess-'bea. Sh® m%lmi. was a ©# ihal ©f Wm^» anA »©wwi 
W» «fa»tioaef©* ti* w»iri}li©m® a*®? 
Aialaiasi • 1^© »SS5BSS-» cami*hliMi 4-
+ %0 -SSSSL  ^  ^80g 
Sltoi arftaase was prepaamt %• 41ssolfi»g ^  ag. ©# etiMyctal 
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va« fex* ammMMg. a»iL m 
A 1ll«3it mm ftF •^ i# tegraMlatifa. mm f#**© a 
wrnvtr P®*" ®«a *^ im3.«i0 m»- . 
t® eit'giiliik th® mm%%m %h» mn%m%a tf %Tm 
fe»0tl.Q& £lat8le mm maS^ 'mi &# i«»@tfi0S 
ai£tera eeatftiswt IsssltV'*# piafSEt litdie£l«4 aaneaia 
was feinei I& lln ds r^iwmlaX ilmk lm% aet iA tl3@ eoatx l^ fla«lc. 
®»a« all paMteetg ®f tsh® Atgrwlalitiia m»e SMuHfM, 
fmp»mUo& §t 1®,%«JL|N| ItoarieiMii# 
a® prep&mii&m ©f ra&leaettr© Ssl6^%  ^
f»o» Oak li^  Batioaal mtgalma e§m h0&mm« @f ths 
mmM@rmbl0 Mmltb h&mfAs isirQlT»i la infflAli*® lae^a  ^n&i^  Jumi 
HA iselofie r»H0 ©f 0.I5. P«rtt«imlaa? emre w&s «b#& te proTWit 
e@a«affiia&tiem &f $h» UOt^ m r^r wi$k imt partieloB eomtaljilag 
.f hWh ^el«. B» ..^X. «M »t «w«d 
41iro@lljr #s m 1>iatiii9e. Hie wm oMsMmi. ^  tite 
•aa|il« iNBtil© l»f@r» md b£%»w *h« t@ «.!• 2 @f 
t&i T-tnli® (fi®a3« p). &B ttaasfeje was muSm oiw* a isrwx Iray 
s^&S vilili tiyi • i^ alula k»8 fwilli Ailmte IB31 'ta a 
lieoA, A Ha«i£ i«i& fa1>%®r ,#0f«s wei^  *om, Ml 1 mnM&imi. Boif lei«al 
0.1 S §Og»fiPt« »a©l t® §0g. S«l.% 3 ©®atais«4 2.0 ml, ©f 10 
p6v o«a% fiiyeililej'ie aeid. a» ajapcratoa ma a®s«m%l«t, ipd 
» 
til® mU »ti®4 %o Ifee 0 .^ tOie a|!pai?alTOi was aUtnti. U «%aslL 
53 
to pe»ll a%sfff%ieii #f %h» W aUEall. 
U3tg0 «»©*» aar »®w to as»®3r of %« . 
fiMB' tftmr ii p©«ti^ ]^  4«i l« iaei«af» ©f §'^ e  ^wltii ia ti» 
ai« «x®lisaft wa« fipit t3N> 
ISB«tii,ly m» •mm wsus Ta  ^ aAdiyig & of ItSlg 
tttiiitii® %# llwB plai«sfe«il niJtiig 1% liilli the 
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dOBtainat spixml «ei!I.s In fmm &m %« siiety«-86Tfts ttm8. 
ilL«]^ tms mm DifliMnm tli# $e&'W%'k eyele, the ergsAlass 
greatly la Itsilh fiftt ®aA l&Wt 4ivii.«. Is a 5-4iQr-©M 
y»as% exfey&«t s%a% asiDir ®»lli mm f©«a4 ia m® f@i!» of fealf-
eirels® to slags, few ajpirgJls mw& pwstat. fMa f®*« was 
teseyiled ir f®3P eallwa gi?«iia ©a alaailii®, 
fli® oeler ©f e*at*r®» gifowa i«tiBs.i«t%ioaX3y was 3e®4. Pig»«a% 
produetion ms ii^ ll^ lled mgrteedl^  Im mm%iM tmlteos. 
Ifeeoe da3Pl&-g*®ifia ealt-oawis mm f4i&. lh» pji#i®ats *«»• m% dlffanl^ l® 
0* mt®y 'fhat f®t ]^ 4^ats (eajwtaaoid®) mm •artfwetet i». 
Be«t®s«. ®ie ippeea plg»ia| (^ tertQ^®3Pef^ ll) w® •xtfastsA 1>y 
®tfe«ii®l, A e®il fuafpeaBi®® Iw4 m ®l»stx|»li®a 'l^ aiid al ,525-.55© 
-raa Ii«l<lS |^' jpeportftd %lm% all slmiiis h&m m. &1>B®3?ftl®a Isaad wliai 
a'':a«^w at.a%««.% 55  ^m-, (iaiitot ds^graisss). 
She orgaalsa »l ^  •val'tt®® mii I.J %e i.5. th® teperled pB 
i-aag® was S,0»S,5. ®sfi @j»gas.t«ii giNpw ftll at 36®-^  ^ "Wfe ®l®wiy 
al 37® 0. haw a diatlmetif® odo ,^ paMrU. rnsA 
®®ai8iifeat y®a«t»lSls#. 
a® ®r®MQl«B» fre» yeast exftm  ^ s^m «wltar®s w®.®® aetl-reHy 
aatll® la hiEQgia#-43p@p pi?0pamtioat* fla l^la italas *®t»Wk®d tJs® 
pr®«eae® ©f psla? flagBlla. fbi ©fpmlfii® mm gvm aegallt®. 
iaa®»&%le«13y they did n®t d®f®l6f is the daJ'k' hmt giNiw p*©ftt«®ly 
56 
to •|Ji» iadieatiJ  ^a atta^eltsa. fan 
Sitl'tClfWl-) 'batal nidlw s«a fmlmM 4oB»rfi at a Itvtl 
©f 0,2 p®y i#Bt, aalali#, sm& l^ aarat®, s^ o^T%e& .$^ 11^  «i«r iarfc-
iy®3P@%i© e©a4itl«a«. Slueose, ©itra%<  ^©t&aasl, aaA l&i0»eJ.fat« pift 
a»gati-7e t«salts. A diellapdsiiiag ©f tMf 
QT§mim is iaalttllty ,1s© utiliswi emWsis^mtm im gv&^h. 
Beetiii^  c«ll8 pt»wi ©a mlatt 44A nflt oadMze ^me»8« ia Moneweti?!© 
exj^ stiasats. 
MeAtaa mA •ftalt'a.rftl nm&.tti'om 
1% mm mmmmf t© ie3.e©l a aedim nad, ©mllur® .^. ©©'aailiQa 
«BAt.al»le f®r ttoi 3r© i^i?«n«ali ©f %h» ««p©!PSii#aliil mtk, Stee® lb© 
wspeytsifati im&mi. sintl^ sli ©f laia© aelta,. a syalhtll© ©Jr iwairly 
i^^ thelie «af tt«ed«a. a eca l^©* ©a©. A ®ya%h»tie 
Msdiw p3?e«c«a%tly urolt yitlt ©©llg wttli t© igpllwisia© .«B'to© 
«e.ii« siaea p©rfom®i. mim aelt® -mm m% p3f®.s«»t la lib.® metiw, 
faH!j®s'ito3P®, etooaatefyaii^  «a4 'tatefityetallfta, 1,® ®.ia|»llfl®4 i&®a a 
jfieh p®pl©'i»-f«a«ts w l^m t® a©t a«®4. 
fb» »»4iaa ©f aaii §«®t(lf51) m® ««l®et»4 ©xeept 
W^Ql wa® «aib»lilmt®a t®t glalattat® m %h» at%i«0®9a sowpe®. Meles  ^
mS. Ft3a'4i®(l95S) ®lt®w®a. with, Segratta ii«am®®©®a» that a»te© aeid® 
taiiiUit flxatiea ©f C \^«. i&alsea ^  al.ClfSfg) ftaad glmtaaat® 
»«^pre®8®t 0Og i»8@jppom%t0a %y B8©li®»ii^ ia. e©li iai© .ai^ aylalei 
Iplutaaal®, aii|ta,tei, l^ sias, pir©lia», aaa %hy9©aia©. Parttoemwjr®, 
5? 
CiuliaAftle wfts trnde-oyafe fffKatiea tf 
In am& i^sliem. %e smiJjmi f'teld of eeXI paste tmm l^ e S1^01> 
•ae.Atw '^ .5 m* litta?# wl^ was tli« #iitaJBS.t«-
«M9a%aiala« »4i«B.f«#»©»& a etll fltM ©f* 8.g«. p«* lit#*. It it 
not iBtt©wB A«|^ r Wm irleM ia tl9 #mt««ats-©«»t«4aiag 
jBeHina, t® a ip©1« ®:f gluteal# m a pttfsn«4 •©Hi*©# 
0f altt®g®a ®sf to its «©atri1mti©» as m «Ml4tltaftl sewee &t e.ar"^a. 
leii'QiB A, It. ?leB. Is. wsts l^ittt (0..5 p®r c«»t j^ ast #xt3Pa«t, 
0.5 pit «iat jK®tfi>a«) «s« m««a 4a gsaersO. tm ©.aifiiflag tlis in 
li<|aiA £w>« to tsy. &»ewt-h. i»s: fastej? ttoa ia aedim 1, 
!&»• ©ell- .jrieli 'ia aidtwa A ms M ga. ft* Httr. St#  ^ealtar## iwiiftt 
laeealated iat© atftlia A fis-at to ®?r©ii. th®. dslaj'' ia gpoiitli a®t«d aft«? 
awli ttoMifiiyi to »Ai«w 1. 
lEdftt# was i®l«®t«i.  ^^8 t3Eiitis»b3.« s*fl»ti»itt®. fl» 8t«A4e« ©f 
lit 6* ©2 iso@i^ 0imtloa itiw &• t&lMm, !Sbi ©•rgaaiw mu ®P«wb 
ta a i»t4a», hartegttd ia tfci. ispo-itlaie gm^h jifeast, 
««p.n4.d m «dl« rf4.d. « Xlrtfd 
tim ef t^ « .tell* mm killed m& eml^mA tof tl» iAotop*. 
iMB«tttt* ImM t«o ndvaatagss m a wlfestsfatt ia.t^ ® ts«e«r « f^ia«ftt. 
firsts it ©(witaiaa t«» aad t&wm little wil&feelie GCg to 
.dilmt© tte® isotop#. S#e®a ,^ wst pi^ evioas 8tiidl«», of aiedoaDiyillaa 
ira%3?oiB KS'i"® ijnm *ilfe a®®tate, the tj»« of eeetate peswits 
mmp&riMm to piwvioaB wk. ffeese pterloa# growtk studies mte 
gg 
•aader igaa»»i1»ie eoa&tltQa® tm 8t@pfer®4 
Jyedtiit« 2ia& a, mrlms . II AU. i^ ert jgi*d«lk 
ia 4a*k»A»»©%ie imllwres. II hm 1 )^ tliat 
a)e.«lat« m« m% ®xiAiai4 % iwilia  ^e«IXi ta tit® tarfe nidtti fOg v&s 
pi?#8»a'fe. flMi G©g eemli 1» 'W «a*»33Hfei« mmmtM of waieeiaal#, 
J^uB«rAt®, ©y ©xalmeiial®, II wm felt Sa «si» p3P®s»at 
%1m% l«iE ©f |3f®irtli ©a m® ««a®®4  ^ ya®i4 l@ss ef 
»®tia»©li© S©g ttm tfee »eStw ia t&« iflMtoa flaika. 
Md&yboamle m® aM®4 t© IJto ft©»tat« wtlpi, Imt wan.®!' 
e©i4ittoa« tl« 00g m» l©«t piwadLllai to & *t®« ia j® ©f 
tm iMiiimi m gf©i#l& &i# ©eaii. %e &mfmm igr gmwiMg 
e®ll« is aa mIsmeipMm mH&imA *tlh ©!• pmmnliMm ©f GOg-
1©®® "by ©l®ii»g ^  ^fliMil:® -iMh & r^ 'ber ®l® .^r, '»» «to3pip«3p®4 flasia 
ipitt ©p«ae4 1 l^ef3jr at M Mm latorvals I© i«il®&i^ s  ^ tl» ©afsta 
Hi® latt®if p3nN»tere «s u®®!. ta jg t^idteg ©»lla tm 0m ttmmr eaqperi-
sent %© 4«t®x'ata« ilb®tl®r tlie fftl%®r» ©f OOg ia©ex$@mli©a In tl»» 
pi^ aeae® ©f a««%ftt® wa® at«tl4  ^i© lli» ©an f©'®i4 wiib »iila,|e. 
l^ k 
MgO.®,!® ws® usei f©r f3r©vtt nulL la a%m4i®e ef @ Og 
ta®©tf©mt.tem. lal®.!® f»©vi4B® a»l®.T>©lie ant® &» ©ajprie* 
f&r ©^^02. W iwi'tog ai^ at® to t|t® »4ltoa, tfe® S®itf •flitraMoa 
©f 'bi«M'%©aat« m» »f©i4®4. Ih® »®©«#8il^  ©f ©p«aiag tis® st©pp®3?®4 • 
flank® at tot®TOtl» willfe tto® a®sa©l»t®4 4a»#i^ jf ©f ®©atit»tiiati©a %«a« 
al»© »t@1A®4. fwtteiift©!?®, th®  ^ iPi^ etl® ia t&e l.i%®ra.%we i»i.ieat»4 
m 
nidate i$ to iiis te a «w@»e&rl»om 
•eat#»« %h« !*•¥» eltfie. mm ©yi^ e (mm and#* ®f f@r 
disemsiieii). 
©iltwid eeaiitlleas mm s«l#«li®A t© ©Mala  ^rigidly AiT i^ag 
e«lla. SusE ©«lls mm t# %® »att«i fm sltsftlts ©f igrateisis 
of M. iMps.flmiat ma ffts'irist ©i&t t# d.ft««r»tae «ls reiatieo-
ilitpi ©f ^eell pfewllfe, mil fl ®f mi •asfuatio aettril^  
%o tiwi ©f ©f gjm^Liif .«alli3umg. fmst 2|0 al. p©'i?ti©«rti ®f 
s t^tan » w$m e«  ^i»0e«aal«t wtllt f.f al. C 3 pat ©«ii) ©f & S i^maf 
emllw® ia 'aMatitiia S. ^Sl» flswi&a iiet© slwteia isk iaifc at 50® 0. fm 
r&ti&m %ia« f«i4®4S:, mM mmvmi. (fljpw* §4), Wmi ®i11 
yi©l4 wgui i,«l«iwiii#i (llfBaPw P)> -0. wm iMia.sw«4, iWimm .6a), ml 
Ik© ©aqr^ a em .iiAlft«e mn ttti.di©d »a»iM«£*|@allr' (S'^ U^ur© IB). 
Mftlal© ©xitalf®ii m« »#l«©t«4 ftir tias© mm  ^«mitgst 
9wem f®r laef^ faliea «f ©Og twi :(itallMisi8 ©f pret©!*-. 
On m© %asi8 ©f lids ©aef»?:iJ»al, e«ltaf©« f©r wlaloli© ©as^yi. 
ffleats wey© pr©« wMf «5© atsMliai. e©a4itl©as fgy toafi. fb» 
yieW, ms 2.6-3 A ®b, f©ip liter aat tki •©aayaatle a©livtly mM iwlb-. 
©taattftllgr ©©silaal ©fer tti© p«*iet ®f Jte«laH©a.f»» li t© hmm, 
5aio pi 4i4 m% ri©© alof© S teiag a a -^3aa§mr tii©ia(ati#». 
€tad4gt»l©a W gesllag e©3.ls 
&e ©xitatiea «f ©afegtrnt#© %f i?©tti4ag ^e©lla xa^w &axk aa4 
©©Mitieas mM iairestiptle4. f^ m si»4i©s mm mt©fal la 4©t©»ilaiiis 
g. mmm mi. eell jri®!!.. 
A, fwli.iij.^ t-f emltire 
Beteffliinatioixj 5 al. ottl^e m&imf Hett^aswairsea etleri-
atltr, 660 filter, 
1. Cell yield 
Determinatioai Ep wH, emltur® liarf»sl#4 set isell 
mi&M., 
l3tperl»alftl conditions: 2j50 ®1. »84i«i 1 pst fla^Ef 3 per «®iil 
inoeulwB fr®! SU-liowr culture in listla* S| for isllettleiil 
time, 3# 136 rp»,, dark; eacJi ewlliajsi (^am-ffeaiiMid at «aft ©£ 
lymtelitn. 
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Figaj® I, »as@«»tt0 fS a# pNawiasf leaaltmf®. 
A. Itilaltoi &f fl i@ I"|M» #f 
1. of ea^ymtic afitivltf I# tttte 
Isltie^i^Uafttlons «ach. fswp eoataiiii. ^  «s* 
twlee ta 1 per cent KCl) and 11 pdW (pewftaiiiA Im 
.05 M fii®»phat« Ijaffier, pi $,S, «ft»f 
nia.. 'Hat d«teraimt. i^taHs ma Hmm idU^ 
lo tins for Uo »!», 
©m?w«s (2) 
Q 
$@adi%l^ $ mam m 3, 
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fal>l@ 6. iffdel Qf ©f wguiliei. @9l.Xs m m^0mm 
fmBMmmi- Og lit Itew 
Vaalisd iAratlea lioura 
Kalale {a. Sade^aetM pi. 
2*: 2 Wt$ 
lat 1010 
ax Ik 276* 
^s^Mirlwealal. coaditi©w»j each cup coatalaod 20© ag. {m% «ft.) 
dwelc-greiia mltMi 50 |*M phogi&at® 'buffar, pH 6.6; 2Q pM aidiel# telai 
va l tww 2 ,0  a l .  t  # ,3  »1 ,  10  per  ceat  WE la  center  wsl i i  sdf ,  
%00 m» eelli C«il 1 .^). 
tk» ©xpejfiiaMmtiA etidillsioi tm tfe» %»mw 3^ 
tela. «3^e*iMp3s$i th® ©•»©»!tsl rel® ®f iai?1>©a dioxide la 
tke dafk ai»%a%@l.|gii df 
Oxldatlea #f l«plHPP§iti. eell# oaclAlzed ia 
4ajfc(ftpffe f), Bte &S#. tale ©f ©i^ paoms o»|f^ isi ®®e«rt4a« 
la %hi9 ©rgaaisB *a« i»eOTi»#«i %y «e»ati@a. Aiufatifa #f 'Waitoid ©elle 
f@t 11  ^ I®  ^hmm deeteaeed »alO|p.it0m« te.npifalifa, Tsat did aot 
s^pjreit ffesi aotiviilF #a isft'lat® (fall# 6). 
fto8 tiplaise t©r the ©3:M«tl«a of «al»te la tli# dsaple' wllk 
d«lE*g*©im ffeatlag nelli i^ pjwaefees 3 mlm Qf ©sygia per ml* of 
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Wtgism- $* Id#! Ir etlla. 
l3gj#i'ia»m%id. condltioni? XW eftUli (**t wl.) 5® jjbM phospiia*# fl i,ii If ,6 aalat«| lelal 
wlwe 2.,® 1^.; 0.3 ml. 1© « IiiOl %» »»llj ait, Snae/pMwiB 
rslms mm imlitraoted.. 
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400 
300 
2 0 0 -
1 0 0 -
H O U R S  
flgttjre f. I4.#t ®f ae«%at# W ©•ili* 
Q ®ai©giau0fia8. 
la^swSjwslal coaditiotts: |]ht c»xp contain^ 100 Hg. e«ll8 <wt 
wfe,){ 50 pH phosphate "bti^ ey, pH 6.6; 60 |iM l@tal 
voliBii® 3*i stil.t 0.3 «1. 10 M laJOH Sm e«&^®F lell; idf« 
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300 
240 
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0 3 4 2 
HOURS 
I 
fipUENi 10. ©f aalis,!# ©a aurk #xi4ati©a. ®f 
1ssr 
©wwti Q  ^ 4- ©.i: witl&tei. 
I I i©  ^®e«l«.l®. 
«««& ®n® eontainfid 100 m, e«U« 
(m% *fl.)| 50 pM -pM 6.6j total t®liwe 2.0 
»1.1 0,3 »l, 1© |}#3? 'WB. Im 0e^s6#p i«®Us s-iti siaititaii 
glwa sAoirt. 
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MIN. 
japet M Ills &m%9W' i#U of Ike 
Wa*ter« ®iQ>. mm m% «aetiize4 Sa tJis aliaeB.®# ©f ®«*%©a 
aj.©xi4«, Aititlaa ef a eatalyti® awwta  ^ of aniliil© isei«ltl«4 ©xidatiea 
of ao«tale %© piroeted. f&» ©3qrg«a IS© aim. <»• 3 aieif©-
»l«g. Tim «oap-l«l« oxliftttoii ©f %h« adiftt afisowts for ©jbIi'' 
0.6 ai®3r©»®3.»». 
03Eid&ftl#a ®f o^8g »a*le...^ ®K» e©ll« mi&im  ^
at %hM ssMo %i4  ^ y»le as aidal®, Imtrtalt ami ififavat® mv9 
atlael^  e«llf. St&imol, aat •«©#*&%• mm a®l 
oxi4iz«4 in datls. Itteol mi. ae@l&%« idll mrm as sm^stratea 
for 14#i*«ai#»s%t© %at gluisos# win a®t, •&# pesallJiliigr 
•fehat «tkaa©l oxidtttloa fell# pr&mme ®f ©erlon 4i©xi4e ©r 
4l©&rl3©35grli© aeids remlJas fe® %© i»re«t4ga,t®4. 
•I}ie0»S>©*ali@a ©f aeAlOttOfetw OaAoa li©x|4# iatio i«44e 
pyoetteP© for %'mmT #ag>eylte»at 
©xgperlJMiats Is mAlwa » wifek »Med mm A©a« is, 
tk 
©»^er %& 4®l«,»iae tli® rol« fl«^4 %y © ©g.la th© as t^laiais ©f 
profeeia. futlf® oxperlwats mm e#a(iBi«l«4i ho-newr, li«Bliflea*4©a 
of m& iserataft^M mm perf©«»e4 ©a ©©%@wi4s isolafeod tmm 
©a© ©xporiwwst. Ix®«ptt©at wtll %• solod. Wm pr©e©to«> mi. data to 
givea ar© all for tt® ei^ oriiieafe 4«»ii3ftafe©4 Sa ©feMr ©ajsort-*' 
mnta m%ataittial'l;f ««m> pr©@®4iir© was folloi»»4,. Xb prelixiaai^  
?5 
•apeyisitals it me f&md ik&i tto Bmmt of '6^^  ^fl»i to 1- ani 3-
•feetti-- ®a^t.yi»mts m» b@I iwj^ltieat tm ekaawltrlmliaa •©£ 1!^® JL^lid 
e®a|p@'Qai.#» A fi-lwffif gjpowlh ms a«lt©t#t ftr all ia%8« t^al 
«j^ erl»»ts. ili©y1( tia® tsyeyi»»H,%s mm wlei mM  ^^  e«a% ©f %M 
Imt&pM, It «ift %« is#t0|j® *»« Allmtet gr«»t]^  
•bf-1&« Hitlafe!' ««iffe9it la llie *»» ati«4 
Kithwfe @ati»l®r stee® %&8 ®3Eli»%l®a #f ia»lal« »®»«1%«4 la p»&i©tl©B 
©f iM-lftbelle 0Og. 
A 3«4iy<-®ia lUKrfeHg^owft tol%Bt® t» »etiaia 1, p al,, ms aJLAad t® 
930 al. ©f »4Swi. B.  ^flmito mm iaimtel©! 18 hmts aM 5©®G. ©a 
a ^ota*3r ifeakta? te tim SmwM, Sbf eellt -mm Mvm9%9& ia «a •as«l« 
eeatylfag©,. mslita, -aal. 2C0 ®f ««llg *•'»! tas^a&td la a 
flail wl«»® @f 27 ffll, ©f Mdlaa 1 ia a.. 1.5 liter Irltasaif®* fla)^ . 
Btlfl fla.sk mm shatoa la tto tete 1 hmt at 136 fja. fkm 2,0 *1, @f 
laHS^Sj islmli^ a aidit (2,S©O,0O{| .«ad-^ « fla  ^ms it©|>p®',3f©d 
ijWBedlatfJ .^ laet^ atiea 3a. 'lit,® da.rlE me ©©atlaafid f©i? $ liows. 
©#lls were gi®« to tk® diKBk asii ©aly Irtofly ©a^sed t® ll#il 4mili« 
luMfWsttog. M#l «ft8 ©©raplt-leli' ©Xttladid afte? tlbi© ©#11® i«lipe 
r®im®pead©d ia %h» mMm and aalil Htsy mm killsd. •e«llf 
wef© killed "bf •»iAlti©a ©f 2 1181 llir©a# a tmml ia tli® 8t©|»i>©y 
"byiaging th® Mdiam to pH 1, ffe© ©xe®s© ms ?©»©i«id fltushlas 
Wm flask with ailr0®i» for 30 *to. fki©,^  ^mu tifajped to allgali. 
ffe® »tt8peaal©a was ©eatril^ d la glat© ta^s aad s i^aal© 
d©ii«t«d. flye ©©lis "wef© ©xtifaeted wltti l©tltag ie,p©y ©©at ©tiim©! 
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Tal.1. T. JlJtttlon of ly Bhnaorolrmxa ratmm 
^pSB-E 
«Me4 2.ii0,000 
fotal ©«X1 ms'p^mim • 2S§,000 
le>diwi «»4 a®id airt3f«%. ®f ©tils 1%,^  
iA®©:N»l ©artjeaei ®f ©ells J«),9©© 
Cull }^ y©lyt»l« #3,^ ® 
ftr 30 »ia. fbe i»« feflaawd % a e®ld fis&it loosely 
fitted a 125 ml. Wlj»mmj6r ^ssk aad eactealsd 2,5 taekes lielew ^e 
t©p of %%• fl&Oc, ae fesidwfi *b# mshid twite witli SO per ceal 
etkenol «d tlte msM^^s mra added to tibe etltaaol extrftQt. llie 
3?e»iWtis WIS r^olyaed Sa 15 »l. ef 6 I Hi ia the g«teelaw at a 
pressure of I5 lit, per sf. iaeli for 3 Ji0«rs. Si# ^ell l^ drolyeate 
m& vmmm dletilled to diyaess r^ ealedl^  t® reao-re 101, ®ie iiydro  ^
l^ sate m» takes ^  ia 5 »1, of 10 mm% tieproKrl ideeli®! and ioa 
exebasged sad eeaseatrated &@ ludie*ted tsiier Materials Metliods. 
the re'Saltia® solutioB eomtaiaiog mim aeida tmn prtteia »• used 
for ©laroaatoi^ aphy, 
Bistritmtiea of aietivity 
The aetivitr f«oad is TttriTOs fractions ®f tlie ©vewill e:^ eri-
aeat is gi-res iia t®%le ?. eellg ftod slkm% f per eeat of tk® 
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11. «f «a%i©sie fipa®*l©a «f ©«11 Igrtodlyiat# 
ladiesfitive areas mm <mtliai4 t© ieftsi th« «p0%» ia eattp 
i^ s« the darkened area of tl« fllffl did a®t *«|Sf0dmee will 
t^e«y«g>hically, fhe t>laek spots la tfee mtg^a a?« tlwi 
of the radioaetiw-iiiE %o%s -ased im p®slll®i^ tog %&» 
fila m the chromatograa. 
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12. «f asparta  ^ me& mOmm spst le , i.. 
fbe radiogx^s is ts^e}*ia|^ i«d os the paper fiirciiaBatograffi iSiteh has !>«&» 
%reQred vitb aiali^ r^dria. Wtm spot was outlised in pencil. 
small black spots exi  ^edgss sire the radisaetive-lr^  s^Ots i&ieh 
pirmit correct positioning of the fils on the p«^er. 
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flgare 13. ©f eatioale of e®ll 'liydroJ^sat© 
after ®li®©»l6gtafliy. 
0. Aggiafait 
I. AlfiRrtmie 
E.. 
3. •fh3r®«ai»# 
k. 
Tb» ©itreftifegraa wai flsveloped %m pas»»« ia lAlW. She 
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geuisld.la6« 
Ci) Alt 'oalaieitt *&t6fcsfl. Shreeala# %ii% ast glutaiElafl «»«tA MI af»An» 
% pajpallel ete«aatogj?ft]^  4a phm&t* tJj'Clsts, elfeinillia©, muM. 
giutamte -mm es l^'od.et m %hM sa«« eluptaaldgtaa. wkmm 
exaistl^ r to thretaljie' ©m %hM mtft, fhe matssl a»li» 
»®id m ttt# «as alwlas, eslaMls  ^to Tse spel lo. 9. ilaala# 
mm panially smled ®mt l>y |}.a3*.al2.6l •fllir®BalO'grapl^  M ^ m&l. An 
atl«Bi»t to iientl^ r spray gaw ssgatlvi 
wtsistlts ©a. 'both, th® aatoeiwi asii tite iaom ttoeomla®. 
(9) Alls ala^Arl3ft*»a t^iiig weikmmk i^ teMd. alazilmo ©a tbe 
Ihiea t]i» nitaow was elutad iua& alxed wl& a3La&la» at ©rlgla of 
a ti#«!-4-i»i»®4o«»l ©tooaategTM eo  ^ 4»ir»l^ #d laa pltrn®! aai. BiBW, 
als^dria pealtlve axea aatelaiA %M da^ teiBM ar«a ©a a radloBeategraa. 
(10) fhtis aMa aatek©4 l^ jroaigi^ rolls® ©a the »ap. 1© ©tl»y anlao 
'a0l4 ©a tha Is l©#&le4 la tM.s fagte. &e leatla test scoiSl aliih l^a 
TEST gav* asgatif® J»sttlts. Stssa yttolt® aay "BE ©«RS©4 "BY a LEW eoa* 
©eatfatioa of th® «rttea©wa. 
<11) ffels w^smm !Mtlel®4 tyr^ stae' ©a thi« sb .^ Mlac»4 %m» 
41»«sioaal ©la!«mat©jP'aiai7 with ty»siae stowsi the f«41®aetlt« 
ifsgloa eorF»i^ ©a4a4 with pafpla alai^ As'la i^ ot. the yesalt of 
iprarlai nrlth FsiftyVs iwa^eat fm tfr&slm m&. histiaia® was 4oahtfttl. 
^©sijBii %Tm wtkmmt saA prollaa as  ^ Ifgriitephaa 414 aot 
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la 1, I ISl. 0«<garf«4 at aOloal 27§ 
aa4 tiMi Mimlmm ©swireA at a^eai Ste It w ,^ fliis' ©ww Is 
B©t cJiarasteristle ®f m Ihtir a»yt*ativei. It 1® s.iallia' 
t# tto@g« ©f ©yolie ae ,^ c t^gia#, .aal tb© (iKri-
TOtlwa of «?rto»i»®» fflwiia*, ari%©ll4©» «4 
4®©a i^'fc©ti4«. Crt®sia© mi ©rtiarli®, wtt© ©xeteAet ctoewir-
tt^ phy. a# «Bka@*» »y 1« ®r©%i« aelH, 5«»it|^ l€^8toB, it'tidiii©, 
eytosiwe iteagipllHsnia®, i©@3t|'^ tidrli® »0iA» ©r 8©i«i taiteaow laatrnvielet-
a^ssr'biag ©©npiiuiA a©t '|ie2j»agts  ^ to t&e ptiap ©f kmm -p&ims mi. 
'ps'TimiMmsi, aai. i»rlT&ti«s» 
MtlriW te -raiieagtlfe »a-is© <#!&» 
fb® ®l#te®a jfaiioaetlf® «pots fwm a tw©-»4i»ia«i©sai ©kropatogria 
(Figar© 11) ©£ t^ .c»ti©ai© ^aetioa of tli® ©©11 i^ f^ ll^ fate (i«mteia 
aslA© mi&M) mism ©ml ©at m& ©©mted ©a fl©w gm ©@aat»r. fh© 
regalts mm giwa la fafel© i. ikspattat©, glataaat«» alaaia©, «a4 
argiai» ae€»a»l«4 tm abtat ^5 p©? ©eat of tke aotiflty la tl^ i© 
ftfaetioa. HHpesaia®, tfj^ ts^haaa, miA pmlim als© e©atftla»4 e©a©i4©iw 
a"ble 8©tiTil§r. lltlioi!^  til© aetivltjf la s©a» ©f tit© spots «ai t©© 
0»all ia r©lati@a t© th© -aettiriigr to ©omt rellalily# tb© 
preseac© ©f activity ia tins© aal» a©M® mn «8ta1>liiit©t %^©ffli 
f^tioa W tit© OTa©j*©me raw4i©gf«aa mm&M to tli© ©©«©© ©f iselatiea 
«a4 lAestlfi©at4©a. 
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fall® g. Adtlfily tat piststa. anids® 
Spel^  ia«tifieati©a P«r e«ttt ®f gw# 
1 Aipafllift® 73 t 2,i 15.6 
2 61 t 2.7 13.© 
3 iertos f - 2.3 l.f 
k 91f«'ia.« 17 t 2.3 3.6 
5 %*8ti»e 6 t g.i 1.3 
6 3 i 2.1 ©»6 
I dteglalss i<-3 t ,2,5 9.2 
g ^ t 2,i| 5.1 
f 33 t 2.k 7.0 
1® 32 t 2.3 2.6 
11 tywalae 10 t 2.3 2.1 
12 ¥siQt@«i a t 2A S.O 
13 fifptsplzs. 31 t 2.g 6.€ 
lU IteihitislieB '4-' wl4a# f i 3.^ 1.9 
15 WlABStoSS* 4* "BBBtoSHB. 12 t 2.§ 2.6 
16 PrtliBie 30 i 2.S 6,k 
17 HsiEsoiil' ^ t 2.€ Kr 
1$ 
SItiB 
'SsiesMaito., 0#® lidcl ¥1 t 2.1 
100.0 
ip0%8 fvm iiatloale fraetiem ©f 
%lui mil (1-7) mm emt ©ml faiA diawet^ . 
^%@ls «»• tal»a f*#» mhem 4a flgoy« 11. 
®S%a j^»|f4 4«ftali®s ©f ftinat gtiwi. ' 
®f aiJlifily Sa M a t^ls m IQO @«at. 
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fiS.t®t«4 imm air* 
4. m&aamXskim &f i«li<»astiir« ftm »i? 
Sat t^la^atal fff# £ilt«S'' p^m mm plufiiit m 
filtration a i^paratus one «! & tisiet g^w iffifts drattn 0116:^  
for tine ij^ eatet on Thvm miMies after fillratios 
Wits iit@i)|>ed, emh m§ oonntet $m 5 BiMtes. 
1. Beoe  ^of r«lio»®tii» -smt^ rial filtered froa air 
Qmmt  ^utotivilr ®a faper 
j J sa^KgfwTOi 
Sx^erisMistikl 0flulit^ loiui: air vm draw tteii#t & filter pa^er 
for 5© atoatoi. Sfe© »etivity m. %h$ pftf»r wm d#t#«»ti»i iit 
iatenral#, ftei t|»t ®l«q^®sd after filtra-tlon mt 8t«qi>pi& S.» 
indioated m Wm 
95 
750 
i500 
30 60 90 
MIN. 
200 
13. Msw imtssrl®! iwm »i,3p. 
Szperiajealfal conditioni? air draws tlawi^  fllt«r i>8i»r| 
•oltoM Ug6 liters; tiod #f filtration,  ^min.ti 
activity 36.14- - 1.1 cpa,! activity w»i «i» at 1%J aia.| 
Whataan Ho, U2 paper. 
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TIME (MIN.) 
m 
X<e«&lioE late fim of e®«iit|sg Aetivity 
©pa. 
£yj©©ri 5 fh t |.g 
©ii%a»©ifi 12^5  ^ •5 119 t 3.1 
Sa^^P6sis& m t 
l^ otfs 5 U t 3.0 
OaMoojp® 5 3« t 2.8 
5 m t 2.5 
1-.12^§S $ 93 - ^ '3 
•©alt®®*® l-ia.56 5 $5 -
If 311 1.6 
^aqpe'iFSffieHlAl, eeB#SktlM8$ %%x WhaSasa So* U2 
Mjt If mim%m mi. ©««»%»4 
»®lati®a of m» used f®: istiaat© tfe® w«issiai •aeygr of Hi® 
p psMielmt 
%mx " ^mm * 
2 is tes rsags jji pia?' '^ a, s3.nB i^BayB, 
®as3i ^ naaritem ©a#*©' im HiT. 
fb» naxiisnin ©oifip' ma »l ©,65-^.S5 !!»•. 
m 
IM# -©©aid  ^®s«ytlfe«4 t® fif«l#a p»®&6®ts, 
i% i® @As@ |!®s«i'bli tl is aitl©'«8%ift*3r ia s#il. 
2b# w2aii» of idte twwa ilta^n# %1Ni Im 15 »4ittl®« 
5-P *«» fi«si Iff t 5 fl® 
e®lls©|«4, m fftfiF % fillratiwi #f a wia^«A lite*# ®.f air (il® 
alb®iLt«i) mM 4®l®i«rta«4 «» li. If56. Wm was epm, 
iWM4ia%i(l5f a^ey th® wa® St® vala® 
h&6 !»•«» <m%tw«et«4. -llii® aoli'ri^ ' l^ia® m% %«#». e®yyeeft«t #©y 
mm3tTiM$ 4-wlisg «©ll®8%.i&a ptsrieA. ffe.!® mS»e ab®a| 
WQ 4li|ii#gratioiis |j«y isImkI# i>«y f©© lit®*® ©f id* («s«ml«y 
l§,$ pm ee»%), 
•&» p«y c®a| «»#? tat»&i«e4 lat© %tm»t ©sg t^lamta fi^ « IM® 
i0«r©® Ai^ ttitAs ©a atwral isMmat it) ^  a i^vily-ef Wm .imdio* 
a©ilT® ia;i[^ .l.« %k& %mmt ®B^®yi»o»%} (t) liii® asei «%« 
eSv ma imm. %M ®iti©l® i (3) 1>#tw»ea Avfim 
mA leiwl ®f mMwi%w 'ia al«&8^1(®y« m a fa»li« 
©ulay Im ©©waltig a ©as t^sa-ill siBitl® wiib, « aetivHsr ©f 1€50 
•e^®. iiir©n#i iM»h (sisf ms &mm mv 15 istel«« mi. mmus. 
&SUW ^Wim$ 9Wot oeea«&©)iai:ikr %• m 
a® 5© l»r neiail fall la Wm of 10 •© 
©»a%, 
aig ©m %e ©ir«y««ii® la w^e, Otlt«y witl@4g 
•©£ py®fartii« ®a*l«s wmk m 8»%llii}g,^  eia|;f4fa«ftli©ii, ®,y ©•aptyatj.en 
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sser® tiM 
ABtiflty ftl 
3 IssWi A 
C|>a. <tpi. ©fii. 
BaCQ, 
m 
C*^ -aipiirliile t©| t .|,.| t 3*1 23 t T A 
Baioo  ^ mm 
12 
- 3.1 38 t i,.i 17^3.6 
^EielcgrotsAi 33 - l*i It t i.f it 2.5 
'^ x j^erljeaeatal eoalitioas! radioaotiv© aad iaaetiw BaOO, 
ias l^oQ wer« prepared similteneouel^ t counted tusediately end-^  
cotmted agala after 3 hoars. 
ixymM® la ^  1«1% .laA ©xidissed, fea l^# 
M , © f  3 i l  ( a @ l  # o 3 » e © t « d  f # »  i w i l f - ^ s o s p t i o a ) .  © l e  
alfb f^iai! Si»l. ®«l3rt|(a.#ed B® 
ib#, actlirity tf.Hii laS©, Slie lewl @f te tise 
two d3;fs. fifWialliati led 
,dl«i«tlr  ^ im aM dieeoverir' ©f title «#»#e tf ttf©?. m 
mmte. %«# k*iil #f 11  ^ fiKp drying isi^ lei^  m tiiB« #!,«»•«& 
«A sswl^ t, 'mt •©* i®tw*4awl#l5r 
3p «?!».. is. m o^aewd. ftlt ^ j^^ eiii® 
•gfei aied ftr 'Ifei toatiml. esi^ l# iad repiweeate iarffS la tfee 
la .1  ^.sir, a routiae delay la «f 5 t® 
ifiHiW irn '^ m% %« t® ail,®* 
t# i0»» 
PegfwI&tiea of a»i»B fteU.s 
INigytAftltea ef ay^alat, JbrglmlM fftn •a i^rliMil lUf mi 
f«t p8Ss3.Ml. |^ SS8l6S4VS 
suit gwii It 'ff4 mtm the mm^ 
ttyii fitklrlteS#' itePSiig in piipitf*' 1|k§' ttiwi 4t.s%ssi®s 
Hi w» -
a«s4»l»i im« ®» a gtm* plajaeiwili 
KM Hai 'rtaetioa m& assmlti »§ m fllttr 
p l^pff} .letiliiB •tifcjfeift m» «§ Siti© .^ Ti»i «# mM, 
W.a»#., fit 'tftta me pieemm^i. JH ^1® 11. »» tai^ ea 
#®,a|fttii»A 15 |«,r «f, *»« ftttlfltr itt ea^ syl 
«i«ln«a •9m%aiM& A -f®* e»»t of 
4#@«iflb®aylatloa ©£ 
mmm» iwlfeigri ®r«pp«, &i m»-
tllattti m miUm,. l«rt. t .ff « B^¥ ^oA mmmM&'&m- »» ©ImlM, 
te.-MIl f»* wt re-«hrowi%#ewi|pMi4 .la 
Sf«t i «a :«iitj?©*«*«:f3ewa- -iiwi ilmftA ^®aA I#. 
aspf®*|te«t#l|'- !.§• A, fractloa mi -prnv i^mnlf iiiat-lfi«lt m 
iiiip»lalii 1  ^patallel kshI ai»<l ©isjrestelapft.:^ '  ^iwtf 
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O IS 
im 
I f .  g i p a i f t a i #  l a f t l a l f A  f m m  e « l l i  
m f mA 
Qawltr lieewif* liMlioi^ ldw ^Aelivlly Wm cmt 
•mv aetirlty 
m* i» awtlecule 
Ijspartate . . 
mumil9 B 0371 §4 lo© 3 a.2 
3.1 mi II mt §.« m% t tM 
winKT3yww3n6ii» • 
% AiUftlr «e3Pt«0i!#4 im %i«l«r<nma, »#lf*«lMS©*tt4#«k, 
jatmmm #£ diff«r«4 twm tlt»l ,tia tim pmrnnm^ &t *aj.al#» 
ft %ya6«y f®apf©»»A Ufipg Ag ifiisaa ai %ls« 
•a%iltiit«. fl# i^ Nioiial eoadition* f»» p t^-wtag ttll# m 
am%m$0 mm 4«iii»'t%«i pyeiriflBaslr' ««^ mUM fmm mm 
lalMiliit. Sb» ®f ti®' «l®i«5y 
,3p®i«*%l«4 llyst ff®a art®i|«'«3q>eri»ia%. liai^  &t MM sp®t« w«f# 
id«atifi«t %• MwA. sat fsriilel elir^ sklofrs  ^af la ll» 
jwetioa m &f «sia«m», 'IttI «£%«#!•« tiialifliattoa 
proi^eHiatPft® mm m% ms^rlM mM* 
Aapsrlatt, fmm t&tf m* IN s^UwUy i& tm 
ml9mil.0 m.s U@a3LimS. to Ito ©aaffets l^ ©«B%ess (fit%3,« 15). fliii wiiall 
11© 
witk ^  laltlteg &t aaparlate im ths ©f wdLate aM 
c%. 
MOm jMiit Melaioliiaft 
Si® fafetero ©f iaEsefpn-alioa @f ©©g tet© «iji® aeida la the daiSc 
ia l^ e lighl ©xalasttatt® a»4 ««4E®*0glatayatt 
«(ift la wltli tlMS a»i.»® aeiti ali»la®, aspa^al#* aaH 
glulamt#. farllMiiKoife,. i%. hm %•#»» i©»%"Baa,tiM4, %l»l, ia llie 
iMi 9%»p ia %h$ Hiti^ rall^ als @f asiiasf «e&&t larolfas %vsmmim.%lQm 
of tlia keio amlaioes ©f %liaie «»la9 II wa tl* poxpoaa ©f Ikia 
pai?l 0# Saf«s»lijps.ti®tt to aatalfllsh, pmmwm imi smrr^  %li® ^p^a 
ef tranawilaaaa aettvi^  is BhodogpirilXiim rabram. Irill ^  j^ ,<19 )^ 
iNipO'X^ali llistli IfeodQ i^ iytlliiiB 'i&aa K^ -^«arie^4 
yt«M#4 ilmtanmt# ©eatalMiig: t}sm i^gbwat mmmtmtim of fh» 
tmmTai.& 'ftwslita M. %b« eMI b^^S'l ei^ tfaatrntioa. Hisi' a»i^  &ei&s 
eoataiaat l^ ajr f»©f0^aa4 ». ftotlifa ©f Ig I0 ri#14 f«lloiJ»t 
•tef ««teettiFe oatjtotioa ©f iu.k»togluiafat# to f®i* ftetsa&t®, fk»f 
a i^ggiafei glataiiftta eomW i»rt4©lf«t%e i» tl«i lleasntteeala ©f ©tlwr 
Misis a«.Ma tiw^asMlaalioa. la pireaaat atdlj eella &M. 
e«il aactfiaets #f Rhodoapiyill-aa rttbroa wara to entalyae tiia 
fowsatiea ©f glmtiaaal® ftm et-.te8t©gl«ta».t«' Mai a wm}mr ®f Si*a®iao 
aei&a. 
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ete©»atographie @f ilmlaisat«-.^ atJPtat# 
tvsataminatioa 
Ixperifflental conditions; the complete reaction nixtttre, 
incubated at 37  ^ contained 0.1 ml. cell extract; 0.§ »!• 
1 M phoi^ hate Imffer* pH S.2; 0.1 al. O.g M imitralized Istio 
acid; 0.2 al. 0.125 M L^astino acid; and imter to make 1.0 «!.« 
coai^ onents and tiae for each reaction flask are iadicatdd on 
the p^er chrosatograia; 0.01 ml. sc l^e was placed at 07isi& 
Of otoo»ato®ri«i.; 
GLUTAMIC ACID. OXALACETATE 
30 MM 
OXALACETATE 
30 MM 
GLUTAMK: ACD 
30 MIN 
GLUTAMC ACD, OXALACETATE 
OMIN 
GLUTAMIC ACD,OXALACETATE 
30 MIN WITHOUT ENZYME 
ASPARTIC ACD, «-KETOGLUTARATE 
30 MIN 
%J4 
11% 
fa%Xe' l€. -wSli tnasaaiiMit la itel# 
'flmlsmfti® fojMftti®a 
iiltes aeSM. i^mt) , I F  • U I U T, : . , - , ;  ,  .  ,  I , .  i.rn 
Mil* '4iXls-^ m e«IIt 
Alanine 4^ 
Aspartate • 
Citralline . 
Glycine «w: 
Histidise 4 
%dj?03typyrtlla*i w 
Ssoleuoine 4- 4. 
Lettoine 4- *• 
^sine 4-
MethioaiM 4- 4-
Omithitte 4- + 
Phenylftlaniae 4-
Proline . m 
Hhreonine 4-
^Fryptophan 4-
l^rosiae + 
Taliae • 4^ 
^bcperiB»nt&l conditions: the ooaplete syBtm tomtalxMid G.l «i* 
1,0 K phosphate Imffe r^ pH 8.2; 0.5 M o-ketoglutaratt, ©,E aS.. ©.li§ 
M l>*asino exsid; 100 lag. >«et vt. of cells in 0.^ al. "N^eiri mt m&%m 
I© mSm 1*0 nl,; inetibatlon at 37 ^or 6o »i&. 
«u.teit®glutiaj"ale i» the- presefflle ©f ##ll«f»ee extjrael.a aprt pifesealed 
1® tf\ fipwt If is » t«a|}0f|l« dl«p*®a, of sewral of the. 
oonoifnii^  tyes-seelbisSSett of Imselae snids* It aasS' 
He «»ffl#»%e»8d llifti ^0 If mluea #f the B«i» notds i«ef» i^ flaeneet 
the other-smhita»e»« pfesimt t» the i»-ay6t4©a wlntwss. Bie 
Co»5>osit® diagram of pa^ mhs^m 
aod rarious aaine acids. 
Ms^BTtmxOfBl eoij^itioas: cea^Xete sjrstem contai&ed 0.1 ml. cell-free extract; O.5 aft. 
X M pho^hate buffer, pH g.2; 0.1 al. O.5 M o-ketoi^tarate; 0.2 aa. 0.12^ K L>asiia@ 
mM smSL water to 1.0 a^*s iacatei,tio& vaa at 3( ^ aia.j 0.01 al. of fliuife 
'eomt^t* plaoed at e^x^ia of' pa^r okrtmato^raa. 
TRY VAL 
LEU 
PRO ALA 
ORN TYR 
HIS 
e) 
6LU 
«  o  o Q Q c a Q Q O O O  
-J 
o 
z 
LLI M 
-t 1 1 1 1-
ASP 
H 1 1 
ENZ. 
ENZ. 
oC-K. ENZ. + <<-K.+AM. AC. 
ill 
fall#, if, 3W«rf,a© iM»tt la 
iiiit f}.m%aatat« 
•(A®»r) 3p#r »1. 
5.®-
f.O 
5,.© 
5'§ 
frnlim %,Q 
Jsm-im 3*3 
Is®l«ayeiiii 3.5 
3.5 
3.f 
3.© 
I, 0 
Ifslaa %,$ 
©•5 
^x|)«rjjD0&tal oonditionsi each flask contained 0.1 »1. 
^11 exlreet; O.3 ol. 1 M phosphate bxiffer, pH 0,2; 0.1 «&. 
0.5 M a*keto-^utarato; 0,2 ml. O.125 K L--mlm acid; 
mtiir to make 1.0 ml.; inoubation was at 37 ^ nlxi* 
0.©l ffll. of flask eoat«nts placed at origin ®f pi#®* ehy«B»»-
m 
mmmntmHm of ^ mimMm wm #s%.i»ate& 
e0«p«lag tfet 9%m m$ tmtaasttr .max stmis-M glmii»mU 
mlnHma #f kmm 'mmmMmsMi&&. m.@ glmtamle stsadaMf mm 
@]hff6»aS®giPi^ hBA i^^ itl'34'l. to %li# n®tei®iflits, &s slaato'ip&s mw9 Mixed 
at Ik® ©ttg.lii wllii Ilit 0mimt is wMefc tJm tonet-' m$m b0$A ma 
dKlllwt. 
a»la© 4©»0jri affect li?« with %im &0lh»im« extract mrs 
t«ilt&iae, Tal|JiS» le«tjB#, 
iso'l.e'aeiffis, mA s3,»nim; 
1^»M0 Mi, m$M aoti'Tiff. :ib|(€x*03 f^e3.i]ie eut Mt 
aot afil m m$m Mmm is this apilea. idtb liiel® 
mm saae^ %mt i©«® ilffereacis mre 
iJU«iae wom mm attiirt wilh'^ lt mil* %!»»• *ith «e2.1-fjre« 
•exlifaets n^awem m» leet Ifeta ma  ^faate %o«a 
a.-®# to f#«®eabllity efftele m to 4l^ f»iie#a 1m "®ie ®ta%Hity #f 
th» eai^ i»s. 
Itveralblllty ©f tk^e# ©f tlj»«« glat®»t«-f©i»lsg fea«ti©a« iwmi 
dtilefttlnta, tigttiNi' l£ Ike f9Twa& m& 
mmrm 5p#a@tl®ai fer %lm wi^ t^ate-glmt«at® yeaetifa wttk ©tati-ol# 
mv tki ¥#*«•?•« ®ai immieM9 reaetisa jfoeeM# t© m esEteat 
e®%aifa3>l.e I© tke f©y%»3Pi feaUttim. tiwi pkeif'lAlmia»<-a«Jte8te#o.tarat8 
react l®ft mm sktiffi t© %• re r^ilil#. iliatmste *ltk pk».i«yl-
pyjmmt# to py®ta©® pksi^ lal«a^S»® la tl® pfe®®!^ ® of tke 6ell»fre® 
m 
«****©%. leiww* t&® #f aiania® ftm -pfmrn  ^ sail 
wm. «0Pi5r anl. mi sipiifleaal. 
S|»a%i,talt"fe dala  ^ tMatasA % mlewimttT ^  yllye ©ft %h» 
3r©»e%tea  ^ «P9 pftpi^ si. in Sibid li. f&t 
(eea|p.|,««e i^gi|«« mn tm t&mmtim, A tffi&ll ««sits| 
vm t&mmi. Is Ite flask ©tstmljtts^  sM. 
Wi0 jsMsti 'iMW^ne* 1M.S x*00til'| wim B©t*ll Ia tAX Ssipsetles 
&t ©ItiPdBM&teglMB -wf*,* %© %.# t© aal'Wa 
ftei&fi pmmA im Hie #mspie OlutEml© mm la Vb» 
e«ll.-fre« urtiiuil. m If Vftlia© Mt tto a©i^ -
%im e©a|f®X 
f|1fti03ca3. 4IA n®| sliiwifct* llto 
ip®«itl:©ii aal'ftitOytis ©f ^  ©©11 im slx'&ews (7^  C., 6 
llt«*8. diitlllat 1^ ©, 1 liter p$w hmx) iii m% 
©f tbft eaipB© fbl« ve i^mlt mn »©% sias©' 
Melstef %!»% %%0 
pl©x is -mtf ©fafele- Md ®f ©H'S  ^pf«^ f^l.li©as ii met 
4ijii»,ii^li©i. afttt 4t'«l|^s|«. im iar«'* 
Hi© ©ptiima pS ft? tl» aii>ii3?%at«-®.-k8toglm%-ii3P«tl# j?«®e*i®m m« 
•aj®'l©i?ffiitt©4 m»ia® m  ^%aff©r« fii» 
sastiKi^  0««lf8 sM •»%©«.• fi f»5. 
©©«|p©'aa&« *©«tea, mm as* ®-3t»#©t,t*e m tm 
trasswiaati^ Bt reaeties®.., ily^©lat# Md m% iam giynim 
fa%l# li. Iwataaiaaliiea* 
swNHritie® Tijse ilmlaMftt# 
Btla. \0 per li., 
60 
6o O.T 
I»-ASf«3rta|e 6© 0.5 
•I««.Aspa3rlakte + •.a-toieglialarffl.t«. 0 G.5 
Si«%4%«JPtai® # efe-lE«teflutaMle 
&• wtttoBt eB'zgfflw 0.0 
%i^eriB»»ta.l eonditioas: the «y»tiii 
contained 0.1 al. &i 1.0 M phosphate pS g.2| 
0.2 ml. of 0.125 M Wspartate; 0.1 njl. ©f O.g Ma. 
keto^utamte; 0.2 al. of cell-free e**rs«t| nl 
water to inste 1.0 Ba. Oaisaions are 4iiieiit©4 in. th« 
t»M«. 
tmsttljatei miWa, a«p®,flate, Aid aot 
a©| aS' weei^lot in tl#' t&xmMim of me& 
luiparfeat®- mm tin »»!»& 'deajsrs. 
"B-Jmim fo'imlitm #f asfattftte wm 
olserred #hi«iml0gri«s ibep 1-gitttwale m& osmli^elale t»«s« 
'wilSi the @#11 «xira®t ©f aMBdoapirillw w^wm,  ^
-i^ pgewiwd ltt» the oae j«|>i^ iyg«d is f l®»« Ifi lAieh 
w(ii|>r«f#iit« Ht# ••etrpiiptat^iaig^ tt»mim -aeid trmsaaiaatloii. ®i» li»mSm 
mi& trsaawaalaatios, »»%iifi«d th.® r®#J,ise»«t« glwm fm 
I 
1 1 1  1 1  
i t  
1 1  
I  
I s a 
S  
i 
s« 
i  •1 
» 
» 
! ! 
I  1 
12a 
falilt 19. ifesiae# of in 
ea^erimeatal ealiralalti 
til. pi. 
I. 315 m 
» 11 0 
lis® 1© © 
®acperiiBeatal couditioas; eaoh ©#»». 
taia®t ©.1 ml. of 0.125 M glutamate, fl it.ff 
©.f iflL. of 0.05 M plithalate Wfer, pi Jt.g| 
lO 1 .^ dried S, gell «sfll« coataialag 
aOM deearljoa^laae• '"ia 1,0 ml. of tlie teif#?. 
m& 1 al. of Ilk® ffayitraataoil. was witMram for -aaalysis. ite pS of 
%3i» »a l^® *wi i^ u»%®d lo pK i|-,S @a s Boolsswa pi m%m vilM a 
iwataMd wliaae' of 101 w«%©r w»8 added to liatee S.0 idi 1.© ml. 
vaa traasfowd lo tke for mts^aiu for m • 
doterliMid w^w :NI^ |®ri«ls a»d MethodJ. felal glmtaaa  ^ wa® dotormlasd 
V e©l#ri*il*te jyn vitro proood^e. r®»a,ll» git»a ia fab.!#- 20 
stow %%aM m iatoreoawrsJ^a of »• mS. Ii-glmtamalo ooe«rr«d. A saall 
$mmM of JL-glm'tama'fc® ditappoared tel i* wm a&t eoawrlfod to ©• 
tsoiiir .aad eiiroiiat©)grttpi®r »eirtalid that m other a*4ao- aetd wa forwd 
tmm .l<<-glml««ate. 
It mm t^ at. tl» B-»^%ta«al« traaaamiaase may esallle the 
223 
fall# Biletalnation ®f glulMmt® ri^ eawie aatiYilr ia 
««ll«fr©e ©xti^ l®' 
fimi §3,ml»aiit« f®* Bl. 
mm 
ti-tlmtsONat# © 1 .^0 0 
I«.®lu%»al» It® S2,% 22.$ 0 
S-.§lul.a»a*© © ai.li. 0 21 .ij. 
B-41mt®aa.l« 120 © 21 .H 
% i^*|»sntal conditions: the following Aiaclixjre mm 
iaeubated bM 3/ C. for tlie indicated tiae; 0.5 ml. of 1.0 K 
|>ho8phat» pH 8.2; 20 iig. of pyridoxal phosphal«| 0*2 ®1. ©£ 
0.125 M ])* ©r L-glutamate; 0.1 al. ®f cell ©xtract; ssA. mier to 1.0 
Bl. L^C^lutsiiale was deteraiaed Ijy a glutamic acid decarl»oxyleMie frm 
Sseherioliia colj. fotal glutasiat© w&e deterstined by chroiaato^ai^  
isuad BHelutaffiate 'mM ©stiffiated "by difference. Bndogenoa© mlue« ner® 
aegligilble and were eulbtracted. 
er§mi,m to «#« 'li^lvMtm.%0 -ia a mtwgea tour#© for groi#t'li Tjy 
m&mrsim t© ,I«glmt»»at© t&e reactions to l©>mtlia©d •aader i^ © 
Btaeaasloa. A ^wtli ©a r^imat (talle 21) tewaled that tli© ergaaisss 
does ml %tili» 'Ihilmtasat© for snd Indeed til® growll d<o» 
«©l©ljr t© Ih® y«a«t ©xlr^ t to t^  *dtiB» m&B IMit^ ited. 
gipitlMisig.. ©f ilutawate frea wfgyate and atpaiftate 
@lut«3wtl© mM sjpsl&iaissed 'fey ll^ t-growB and datto-ep©'*® f©»ttas 
eellg and Isy a ©ell-fro© .«iEtra«t f»®ia pymmt© m$. aspajptate (fall© 22), 
%2k 
f&%l« 21» ©f growtl* ©a 
fim 
dnys 
%%ie«l tenuity 
11^81 I»-glmt8«a.t» ^glmtaaate loa© 
.000 .ooH 
0.26© .tsi| .009 .ili 
.252 .trs .161 
.3  ^ .Qm .155 
®&f©fii«iat*l ©ealttieasi aiedlwi 1 wltkomt H^Ql 
at ft %»«&! sMilM tsifpl®a9at®i with 12g |il %%» nilfo^a-
eomli^ iilig @0ap««ui&s listed. Xatsobatioa in tl>t Ijyrk* nikskm  ^
3© i. Ifei^ idity ms asasured If' dateraisaliea ©f ©flieal 
de»til|r Im llie Col«ttaa I«plio-0©l©riBietdr. 
% Jettmg© ®f fl»«« 
fafel© 22. %alfee»4« of glmtasal® iwm ifmmt© asd 
Jidiiieti© 31%|»B^ *^ 
paw lA. 
50' and  ^ .^© 
50  ^fyjmrst# O.f 
25 mspasrlat® 0.5 
%a^®yi»eaial ©©»diti©wi'; each flask ©©alAiatd 10©  ^
]^ ©i®hat© 6d m* WAshttd light-groifflt ii«ll» <ii»% wl.)| 
i»|«r t© »aki 1.© al.f additioaa noted i& &% 
37 f®? # »4a» la Btibaoff iMcing iwsvSm%m. 
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»$lifi^  fm' mimim 
%!»» •&i luKfi MitoA a«l^fe^»iiaili4»ft. tfatsMsie 
%&% m)€wm m&9§»mms xtMtlda,. Tmrnrnw, mmtUn. %- i^ aklag 
fetw* :ipsf«iui«iA 41# f@f tecolorl satties im» I© aia, I® 35 »!»• 
1  ^ Is %1L%9S #@SSsSiSlS  ^ .j^ '6S#*at* 
m» ©air a f«w l«ss Itea IbftI Mw m% 
•iifiifleattt* M. Hi* «&« %& )fea i^i3» W 
i^ met4®a ©£ SW .at 3  ^ ®a tk# 
A -txtrftet aid m% m@mm Its ta sf 
8II&.. 
ii#-ti»lly <!»ad m% iMi' la a mlUtmn 
m%tm% ®t 1m «»3.3.i. • fiMMstal## Wj^ 9l, aaii 
mm for  ^«la. at 37® 0« e«l.l« i«t 
•3E|ra«'fes. f^0rl»l« mm -nt'l i-«»&ue#A «tof' ilMs® ^ali.li©»s. 
It is ij&ttk#*' ifitttilleim mm, »l fm&w&WM fm life# 
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**> 
I  
s  1  f  
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I  
1 1  1 1 1  
t 
s s • 
• •*1' m i f  
t i n  
I  M  '  
I S I I 
I s s  
3 
1 ^  1  
'W' 
I  
r I. 
iM 
mm mliilliwt w a^met 4SIL m% gpiw m ^at Iwsl 
0m. mm f««W m m 'vmmm etafatolag «©•!»«# a# m» mmsm 
#B3%#a,. Shall®* cultxuree 
e i^ili&as. 1N» lan  ^«f''.p?irtitt ma. t@ 1N> eaimei. 
%- less #f @@2  ^w&iw m a tf «»i^ 'li#ti niam 1»li« 
©f  ^la jp®stiag mti •4®«l: •sm%9t%» 
®aE4ial|®a* tteirtit mM ®M«t l@ Hui 
wi4l»n» fhi l®#s «f 'itg &m l&u mm lr f,*®np«3p|30« 
t^ s tissk. 8iESh«ea attiBwiir i«Bji ww>l#aSsIi6A aI ijiSs*val.s 1  ^llvivJls' 
fsawtas ito,® 
a# f»^^ali?6»i»t ©f fi» g»'»|li to tek m .liiftlate Is 
«fii«aif# |l»l eftftts M®*ift« flisri as »»®«sitlal ml9 .t» ^  
BtQiii»irill«» mikrm iteika gmm. imi 'S. l**®»*ip©stlt.. fajpMwii' ©-rSAisswi 
@f tM vital fei# f l^ rslL W S©g to l^ « a«s^k vms ®Mft|»84 W %Tm %mmt 
tk 
«3{|»«*l»eat mim SiiP ©|. ®M» i4«3s3,i« ifisui 'fiwfi, tat® 
«©ip»»ai# #f HaB.ffltdi-wi, itei »iM m%m0k., 10m -alieaNi •©xtjmei ««l 
 ^iiia@liifcl« -litt aetiTity ia insoltOale #»l.l ifsMUm 
was fsttui 1* pttlete la f«fteBii©*».,,. Ita» 
p«»#»ia «»l»@ •a»M» irtf|Si^ >y all i»&a.l«lL »ilk 
po«g|%1.« inidiplioft @f f%#qrlaliiaia«. 
®«i %mmt miakwWm^tA^ mm% wa» 
P0»g0]mi. wiVh a&XmU m ibi III *toi tini. 4a 
•nikWk m%%&U m$ imwA lh» iai^ liag ®f ««t4i ilt mt 
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1 1  
m 
.lafsrporatioft of carboa dioxiaB fet# mim mU» 
ei 'bar -various organitsas 
Sha.tylti©aal Aaroaattlt lraaelit4 
"bftaed @a itipi«|iii m$m ©liaia 
•ttiipgy s@«rt« »#iAi mim 
aeldt 
iEnik ^  WK A' WW3S^W'FW !• alii 4. 4- *» m 
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ttslis is II# i,s ,^ hetsrotroj^ i esta  ^ii-riitt tftle tw© gm^»-
•fk 
Ii0«| hil#jf®li'^ gfei •i® met 'lait 
©l»J» mim mUM^* in I*® iMiterotrophs itiiln© »©4ili mm la3l«3Wt. 
2i^ d»gtely l^3.iaa rubrtuB m a m% l#as| 
ia vespaot «© .-i^ |i| IsMlufi l^ li &l MSfm imm 
%3t 
fAl® Position tf Isote^e la aaiao iMllli tmm iiark 
sad li^ l #3i^ ris»atti 
Amim 
mu atttp 
Per e«at #f activity In w>lecml« 
Mk: I4#i 
A1 **11:111^11 Tl II 
A«ps»t»M» lOi m 
it. n 
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I0aldii>0 B n 
$k ]gih|0%68ffldl'®S3S@yiL SitilSE S#SilSSSSWB8» 
a3tetQi!Plgil.3iat- ^mkmm «tsi«t mmMs l^ sf 
@ ©« slNHil Ul liiliHat' astt#* ASBSStst*. iSxtt-aeMitSs. assSsilitii tSoM. 
hi^ st aotiTitjr 9f a»l» »$Mii. la 
irljrlmilf all ifeii# ft)>w mm ^ •fftaeif«3. mim mUM. 
Smi ifisfwiatifa tf 1»!h8»» fma m$m a«l&« mi mari^ A «at t® 
iAtAi^ alae fb# i^ sii'ioa df  ^Iia»«|.. im %»' tW}i««aJL«. fNi i^Ni««|,'|« @f 
« ^ t « .  • B , m  • w m m m A m i .  t o  3 ^ *  • © ! • , . « f  ! ! » •  
itnAI*# At®- f3f«s«al#4 Im f»¥l» 2 .^ 
^ 4&|» Tmm ie«ita«tt3l'«li4 »® II# ftasfttlfR i& ti» It^  
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-> D-glulamt# 
glmlaMtd s'#»iaail« f^i« <<» •pmtim 
IB 
(Ogat ,^ MmmvAsAi&Wk .©t «. a-to%o anid tmm m aata® i^ lt. 
frsffisiaaimtAea, «i4tfe:a-^®l©®lmta3p«.%«f 'tems Is^liiA im %h$ 
c6-.©w(%sjiyl fr.aa#«!itoii.ti®a @f |p»a,fa|« 
Ktt& la the- wrijoiyi.'.ead 
 ^ Bi# flxatium ©f•• tet© rtWtes® |}»®p.0««4 
^ ^ Oigrl© •% al.(195H) f#3p gfeen plant photoaynthetis a«qr fit tat© tlA» 
m i^awBdlat® pyefeet of fixallea It 
aeM fh« ®®:»e3Pil©a I®; plioa^CN^aQl-
I^ Twat# IsSteled i» th® l«9 «ai^ f i plioj^ ho-. 
.(^l^eric mtase and ane^l&a#., gle-yey' «| ai« (19^) l«f« #wim tTideais# 
fhat phosphoglycerate If tt» prij^ipsl p?®d«6t Sa a 30 see  ^
imk experloMut witli giMoaplrilliw -yateia, 
la ©xi«ir-S»at IfeapeBHitol sjidM# eewdxtoips imM. 
Tirtitollr a® actlrfty ia t^lie Y -eai-l©:!^ !. ®f 
©stlTlty m% leesfcllged la ftte® al]  ^eaaeliearl gem  ^ was pap«'seat te ©as 
m mm @f Mie m, p «wl Y ea3rlt©m ateias, 
aa»t«Bate 1» e®itt©j^»d %@ «*aitlita» fo»i, asgialwi In 
rnmrml ffll®j?®©ygaalsiaB. Citrulline ph®!#&©iTl«^« p&i%iei!^at«« la 
ttei 1»aet#irial i^nathssis ©f sarelsla©. .©tiS; ©asgrwe - flai»»,0Og. Sat©, th® 
a»l4ia« e®r1>©a of aifglaliMiifei'swasvilNr if^) . aaldiiMi 
ear^©® S» tto arglain© isolated the l«?k «sp,«fiJ8*i.| witlk 
atdQ-fq l^arillaffl rtfenta istatatosd 33 :#ial'©f 'tiw activity. !&• 
m 
I  ^  Pi 
I  
f t  
I 
I 
I 
««4 
! 
I u 
% 
I 
a 
i 
I I  
«  
I 
, t 
I I 
1  I  
I I 
I- a 
1 ^  
I  
! l l  
1 1  
iT J' 
s 
I  «
$  I  
f  ^  JB* r4 
t  ^
»  I  
I f  
£ : 
I 
 ^ i 
n  
I 
1  
1 
J 
M  
i 
I  1  t t 
I 
a I M I I 
I 1 1 i f I 
•g f i i «  ^
1 1 1 1 «  
5  H I  
IS a I I 
1 1  
f I 
1 1  
I 
t 
I f "  
3-f 
O 
t 
s 
p 
I 
I  
i  
\  I I I ,  
l ? t  i  I 
3 f 
I 
« »5t  ^ •|* 
$ 
3 
S? 
$3. 
s 
5 
I  
I 
I 
I 
I I  
1 1  
f  
f  
tN» 
m 
Bhodogplrllloa rttTaroa vdth ezeeptioas. Aiaiitw 4it «ot «et m 
& feaei? ®f i»lao .&mm to c#ii aaA ,f3y©.la® ws 
iae^ettive la Hhodospirlll-oia rutoam. Pse^Qjienag fliae.gtsotna did 
•j»t, di£f«  ^ irm lEbodogptriU'om Tvixrxm ia tltJUi ^sspfet. fii 'Bmillnn 
galililia  ^ Wm^mmm S#elijigi#|ti& aad ifaodegpii'ill.'WB 
prelisM mm m% m mim ^mwa, 
•fdgel ®ad libTii-Cl^ gt). «li®*8d t&t l»#B9yiehi& ooli that glatsaicM. Y •« 
g«*l0ld«li|€« ii a p,|«©ays©r ®f -prntim* 
If •pwQtlm is fesswd ftm glmtawtl® tl« semlHsldii^ d# aad 
i^®li,a»ti@a to lasodogpiidllm reihvm, ^9 tifaasMia&s# weald »t 
•3pefat#«d fm sptli»ais ©f ItoHwiware, tl® ii^ lia® 
jk 
ttsfttaia si»ee glutiwatt ii p*«d®miiuial®2f ladled, la thu %mmt 
•«a f^S»iat, pmlim m« 
la SjunKdlf hydstist^ iKjliM* is fotw»d %y .oxidalioa ef i»;i?olia#. l!h,« 
id«at i f i@at t@a ©f  labeled ^toexyprol iae ia  %im py®«®at  *a8 tmff  
ttafftli'r® <»«fejptse« m %droayproliai» h»@ %mw. ir^os?t®d to 
a1>s@ttt la p«?%<ia #i Bsehegji^ ia. ogli. If lo. W vm-hsf^ xr* 
1% may- hme fet®a ftfffltd fmm prol.tw «xidati®a. flti® wsuM 
ae@«pw.% fet %S» ^wmmm m fca lltos wl«ewl«, aad l&e &%mme of & 
tjeaasasa^iaas® fm 
fit® tk%mnm &i m ttm§maSm.m SMimUi. 
mm t&rmi. %• ii,8«ri®s, ©f .ytaetieas ast latwlviag tl» 
tjraaiaaiastiea ®f gl^ nalal# wki®fe ©eew ia eeii a»d 
$ 
M 
u 0 a 
i 4  I  4 
t  
I  I  
%  !  
i I 
- I 
I " 
I • 
I 
I  
I  
• 
I 
I  £  
8 
I 
t 
% 
1 
I I 
%< 
® 
%<• 
©• 
S [?, 
» 
I  
« 
t I 
I I I  
I 
a I 
f  
!  I  ^ I % 
I I  
I I I  
<st 
I 
I  
•• 
I 
1 1  
I 
I a 
I 
I 
I  
3  
. « , 
i l l  
I i ^ 
r-i Ti 
a 
I 
1 s 
1 
o 
»  #  
1 1  I  
m 
1 - 1  s & it I  sI 
I !  I  
I  
" 1 ^ 5  I  
 ^ « s I I 
. i l l l i '  
i 
3 
n 
M 
I 
1  
.<1 
M 
I  
1 
o 
•H u 
<rt O 
©. 
« 
»4 f  
I  ® -
I  I  
fk m 0 
•g 
1 
J 
« 
s 
t 
I 
3 I 
^ I 
S S 
I I I  
I I 1 
i 1 
# 
©.' Jg. 
I  
 ^ J 
f 
I  I 
*# 
I I  
I 
I  I  
I  
I 
! 
fi' 
I  ^ I  
im 
tiMMAWM. 8If®. 
A1>©Xioa» f. H., Bolton, S. f., mA Aldouf, 1, 
ifP*. Itillzatlon of Oiurl»a dloxia# ia th# sjmtheaiB of prottisf 
 ^Sgefegrlehlft otli. J, Biol. 0iwa. 165-172, IfJ-lH?. 
Ajl, S. Wetiawya, S. I. 
11%. 'ia »Slab©llf». A .^ 
SlotiKia, I£, 
_ axA . 
"TpifS7 On "^ f^i"o»SEiaaiaBi of e&rbon dioxido j»epl»®«aiBt Sa J t^^ ro-
tJvpMc aetabollsa. J. Baotoriol. 57f-®3. 
A^reli® roplaceaont of e«,i%aa dioselds. f*^©. See. Sacptl. 
iiol» 522-52H. 
Jiafla8«a» ®, B,, leloff. A., and Soloaon, A. 1. 
1|^ . lb# i3it@*poratioa of radioactive OiWrlNlni diosdAe and noetate 
ia^o Itfur protelaa ia vitro. J. liol. Itt. lOOl-lOlj. 
Aresoff, S., aad Temoaf L. 
Ifp. Metat»oli8Bi of 807l>ean leaves. 1. 0eipiiB0« of iNrttatioa 
of aolutsle earljolij^ ratiis fltoloit^ tlaiiia, Areh. 
Biochem. m, 1|2U-U39. 
lafteetjf I. A., and llsden, S. H. 
%$%J. @er1>e& dioxide utilization in the formation of gl|«iii8 loii 
asetic acid. J. Biol. Ohea. 1 ,^ 619-620. 
Bean, I. 0., end Hassid, W. 2. 
1955. AsBiailation of Cl^ g If & pjbotoi^ t&efissing red «dga, 
|yito|ilaarema flaeeidw. S *. liol, 212» HII-H25, 
leauiOli, A. A., Ba«ha«B, J. A., Oalvia, M., 0#©dale, ?. 0,, Siias, f. A., 
and St^ p ,^ V. 
1150, She path of earhon in photosjmthesis, y. fs^r ©hrOT®-
to^rj^ hjr and radioaatograph;^  of prod t^t. #. An. Soo. 
22. 1710-17ia. 
, Hall. A, S., liraeh. E. 1., Ia»ag»6hi, S., 
t; ». 
If^ . Path of o^rlioa in ifeoto« t^li®8l«, Xf. Slol. Shea. 1|6, 
703--"' 
Block, 1. i,, m& Bolliag, D. 
1951. AaSjao aeid coagjoaitioa of m& fo®4. a j^-fasgftelt, 
Illinois, Charles G. Thoisgts, 
, 3Diirs«», S, L., aad Zweig, S. 
A »i«ai @f paper ehroiaatographs pa®#r «l«®%ie^hortsi», 
!«* Torls, Aeaiemic Press, Inc. 
» I^ Strange, H,. aad Swefg, G. 
taper chroaatography. l«w Tork, i^ aiWtaie freas, liie. 
H. M., and Kamen. M. D. 
Sttiiies on the metaholism of photosyfit^ Nntie hftSteria. X|7. 
Q a^ntitatiTe relations hetweea malato diseittHalioa mSk 
photoproductioa of hydrogen, aaad nitro^m i^ ta^olim ifi 
gtodospirilltm rabroa, Amk* liochoffi, mS. Sioplgrs. 3l» 
Brennaa, H. H. 
1953. Assifflilatioa ©f f Og hy Saecataroasroog ©areyjalaii ia the 
foraatioa of i»S»a acids. Unpohlishsd U.S. ^esl«, Aaes, 
Iowa, Io*ra Stal® 0©llege lihrary. 
laitl#CT©rth, 1. K., diliaotar, C, M,, aj^  faog, 0. I. 
tm. Studies on the hioeheaistry of the Streytoi^ ea, II. fixatioa 
of j^r tetaol eells of Streptoi^ oes jyissis. S, Baaterlol, 
725-T2T. 
6alirl)B, K. 
IfHf. tt«' path of «arl©m la ph©t@'ira.te®»i»* VI' Qmm. Mao. 
_____ m& leasoa, A. A. '  ^
" Ifitfe. a® path ®f ©arhoa ia phstO'i^ ttaesia. Sei#i®« 107» %76J .^ 
asd . 
' • The path of c«rb©m t» pfcaloifmtlaisis. IT. Ike il^ atity .saail 
seqaeace of the tetessas-dtat## ia «a®r®,s.® ijpfhesit. Sfiieaee 
109. iHo-li^ . 
Soatdes, B., SoMoa, A. I,, aM Martia, A. S. F» 
IfS#. Qj^ litative aaalysis of proteins; a partitioa stooi^ togn i^o 
aethod using papwr. Blocheza. .^ (i®ai«s) JS, 22^^32, 
Outiaelli, e., Ehrens-mrd, G., sad aiie, I», 
1950. Aoetio acid metaholisia in Bl^ dogpirill^  rabrojl "U^er 
eSKaArohie condition. Arfciv llemi 2,' ^ -^3Cil. 
m 
futlaelll,. G,, Ihyensrard, SSg»tetm» (1., lei©, i., Satouilej 1,, 
ft&d StJeriaholJa, S. 
t$3l, Metic acid mtsHaolim in HhaHl»8p.|g|il«ttt inafeyiaa m&ift 
asaeTO'bic condition. III. iifcw liMi' . 
. . ai4®» li., Sitlmete, 1., a»d 1. 
Aoei'ic" oeid jwsla&oiisB in IQtodospirillum ralifw laaS#* 
anaeroMe e#Mi*i®a, II. Arktr Keai 315-322. 
Dwis, 1. S* 
1955 • IntexnediAtei. ia aiaia0 «id %i®i^ 1^e»i». Mvaai^ ee ia 
Ina;?®®!. ||, 211.7-313. 
lelluTft, A. M,, aad Wiisoa, 1, w. 
19%6, a sta  ^with isotopic carhoa of the asetnilatioa of oarTsea 
dioxide ia the rat. 3. Biol. Oh#®, jfiji. 73$-'^ • 
SayeesMi, I»* I. M. 
l$%, f3tma£»r ©f li#.| eaefir ^ thia the pii^ at i^ teaa preeeat 
ia ]pth0t#i|mtheiiii]a  ^ eelie. latwe. (MsAoa) lli, ^ -5'!^ . 
""IfPr* Ii»w3*»lhie photo-oacidatioa of a eytochroae pipseal ia fl^ to-
syathesisiiag Hhodoi^ irilluB rahraa, latare (I^ adoa) 173» 
692*^3. 
IhreiavlBedt §. 
19Ug, Aadao a«id ffl«ta1>©lii» la foral^ pgia atllis. 6©14 %)riiig 
Barhor %i^ ®iia ®a l3'," 
aad l«io» 1. 
1§'53,' Tim f&rmtim of tyirosiae in abMo^pifillm r^wm gmm 
ea aeetate c®j%©a dioxide, ieoto  ^laleleld, aMer 
aaaeisshi© osadilioa. Arkiv KmS. 327«5]^ . 
liiea^erg, M, 
1953* tricarhoxylic acid cycle in BhodoapirilSaaw mhfam, J. 
liol. Chem. 815-836. 
"TUfT"* Aeetate-aetimtlag «a^yffle of Bhoi^ iBirill^  m%Tm. lioehe®, 
et Asta ^  '^ -67 • 
llsd«a. S. ». 
195 .^ fhe utiliaatiiwi. of o,r®aai@ hy pl®t©8yam»tie 
•bacteria* la fly, ®. A.,, aad Peel, S, eda. J«t«li»fhie 
micro»0r^ai#»a. p. Si2-2g3. I®ad®a, Qaa^ridge Uaiverfi^  
l^ es. 
m 
lvw9, Slotin, Z>. 
utilization of carbon dioxU.e ia %hm j^ml&eiis of o— 
kilttoglutar&te. J. Biol. Chom. 1 ,^ 3OI-.302.. 
fcltem, !•* I.» mA i«yB«alus, I.. 0. 
1950. @e«»re»« of ft wide, variety of tpa«««43s»8«s ia 
J. liol. mm. Jgl, «21-S30. 
f iak, 1. M., m&. fi}&, I, 
19 ,^ mA filtsr-fifisr fwtltioa etooaatograipljy. 
fftlenee |||, 253-t^ . 
fowltr, 1. 
19fO. W»6hmi9m of «»w@ai&tlo» ia Aago t^ftr aepaBSfta. UapaMigiMid 
Bk.l, tfe#si«. JmSf IowB» loiia Stato College Library. 
«ad lertawa, 0. S. 
""IflSr lele ©f ©arbon dioxide la the baeterial .^ tlMlsls of aapsjftiite. 
AfA. ilnflus®. and Biop}iy».  ^
* 
"Tf^ lT BseieHsTiryalMsis of al®ali» «aft glmlssat®. AroJi. lioe]Nw. 
aad Blophys. Ul, 
fraatz, I, ©., feigelaaa, H., Vemer, A. S., aad Smythe, M. F, 
1952, Slo t^besis of seveateea ante acids labeled uitli O-lH, 
Siol. Gimm. 3 .^ H23-Hag. 
§««%, I. 
1951. Metabolic p»ttefa» ia bacteria, lafit«r3,ol. 
Mm. Jg, 183-a©. 
CW» m&awifiAf IN • 
fhotifproductioa of molecularby l^ o^gpirilliam 
rmwrn. Selene# a ,^ 558-5 .^ 
aad . 
• Studies oa the metebolism of photosgrathetie baeteria. IT, 
Photoehesiical production of raolectdar hydro^a "W sro«ias 
cultures of photoayathetio bacteria. 3« Bi^ t«r3bl. §0, 
239-2N5. 
. aad Bregoff, H. M. 
'' Stodies on the saetabolisK of photosyathetic bacteria, t. 
£%iotoproduetion of hydrogen and aitrogen fixatloa by 
ShodeepirilltUB rubnm. J. Biol, Ohea. 182, 153-1 .^ 
Oittermaa, and S. G. 
1952. 0«*%©a dioxide fixation iato affiino adds of Beideillima. 
#fey«ogeTOB« J. Baeteriol, ffi3»23l. 
m 
Sloftrj Kaaaen, M. D,, aad Van Genderea, H. 
St-udles on the aetabollsm of photosynthetic bastoria. XII. 
CoffiparatiTe ll^ t and dark laetabollss of aeetat« «sid ftarbos&te 
 ^Bhodoaplrllltaa rohram. Arc4i, Biochem. aai Biopl^ e. 35» 
#. S., ttM Aronoff. S, 
1155. earboa dioxide fixalies W root*. SeieMS ai«21t. 
K., and flMnlck, f. 
l|%. ae tra&sforraation ia the rat of carboxyl-labeltd aoetate, 
©ethyl labeled afietate, and labeled bicaJrboaate lato a*lao 
acids. Jireh. Biocheia. I66-I76. 
lendleri E., aad infinsexi, G. B. 
195 .^ She itMsorporation of o®rbea dioxide iJtIo both oai^ xyl 
of glutaaie aeid, lloi. 55-S2. 
l®ariip.««, f. t«, lifliisieowiflf, 0, B., Marfaottl, S.» «ad ®^W8il^ r, 
1. &. 
lfH6. 'laaiiiaetitt etadiee. |ad. lug. %e®. Aaal. Sd. ||, 3 -^353. 
athtiOMia, C. I., Carletoa, T. and lobetti* S. 1. 
If^ . Oarboa dioxide utllizatioa ^  raaea iiier®ttripai«i. i, 
Bacteriol. 7^9-751, 
Bmter, A., a»d lotime, S* 1. 
I9UH. The ffleia(«N«^«t of aigiaaie «#tiirl^ . J. llol. Oh«B. 
173-lil. 
Sataer  ^ S, I, Qromth. reqtti3?effl«it8 of the photoi^ rattiotic baotertei, 
aaodoepirillum rubram. Ar@h, lioehia. U39-^ ^» 
2#«fc. Orgaaic gmw%h etteatial of t1  ^ wtf^ bi© soiawdLlter idioife®-. 
sQratheti® b«fit#^ria. litttriol. g, 213-221, 
• 3350. "• JteaeseMf mi aerobic growth of ptrfl® bacteria (AtMQi^ d«seae) 
ija, deflaed media, i. Sea. Mittobiol. j|,' 
Imem  ^ M. B., AJl, S. laasoa, S. i., Siegel, J. «, 
Ifjl. Joa-e l^valeaoe of methyl aad oarbosgrl la photoaSita l^iaa 
of acetate by Jghodogpirillm rttbnai. Soleaee 113. 
a33d (^ eatf S. 
Srldence for a aitrogeaase ayete® in the photoeyathetic 
baoteriuffi Shodoepirlllum rubrqat. Soleaoe 109. 560. 
m 
bM. femon, 
^5 .^' lasfiaatic «©fivtllti aifectlag oytochrofflSs Sa 
l>aet«ria. #. m»l. Ohom. m. 663-675* 
1. 1., and Hill. H. J. 
3|55. a# iacorporation of earliw l^ aat liloiarloBat® oarlboa into 
ipalamie aoid hy the rst. it liol, 6iai«, 2Ij6. g|.3-®2a. 
lohlsin®?, g. f., and aest. 1. 
Ifp. A e«i^ aratire study of the light aai, dasle fewftat&lloas of 
organie acids "by Hhtiodpirilltm jMiliww. i. lafflNWiol. 6l, 
269-2g2. 
lorsi^ aoTS ,^ M,, end tfertessai» 6. H. 
I95H, Stoichiometry m& revtrsitjllity of tilfttlliiEMi jphosphorylaio 
fraction, federation .Free. 15  ^ ^5* 
Eritzman, M. d. 
19^6. " "fbA^net^ hap^sa of foxmtion of stalM e l^da Sa vnrrif^ l^ ig amiMl 
tiiiuss ftoa and aiamia. #, liol. Qimm, I67. 77-i©Q« 
M, A., Potter. R. L., and Barris, S. H. 
letabolio ftmetions of Motin. X. role of hlotlm tn 
liearhojaate utilization Laetohaeillus atodSM 
»tth 0 .^ J. Biol. Cfhoa. fll-Bl. 
l<a«0#ll»s» 3.f Cross, M,, foods, B. 1. 
if5 .^ yolic aoid and serine nutrition of lieaBBBoaastoo miseafereidai 
p60. i. f«a. Miorohiol. m,  ^ " ' 
Lindstroa, 1. S., Burria, S. S, and Wilson, P. W, 
19U9, Sllrogen fixation photosynthetie haeterta. i, Saeieriol. 
313-316. 
Imif, A., and Monod, J. 
If^ l. anhydride earhonlq[Qe eonsidere oonsii suhstenee tiiiititenBablo 
a-ux sderoor i^ssis. X.a hiosyntHbse d98 aoiltts ilsiyf1i#syil#09. 
OoH5>t, lead. Acad. Sei. 222, 69&~6$J, 
a®d . 
19^7. SfslinEByie to role de :Cflia^%id8 oarhojaifM a«is la 
Oroissanoe aierohienne. Am. ia«t. Pasteur 323-3^7-
%«ia, e. M., Mosely, 0, ,  Wood, S. ,  Butler, B., asd lalf, I. 
l$%f,  Som chemical factors which influenc# t3Ni a»lao aoid 
recfuireffleat of the lactic aoid haeterla* if Biol. 6h*m. 
I6f, 177.1«7. 
igo 
Igrislii f.f Oalrin, M. 
Ifga. Oarboa dioxid» 'W ladniterpaaisas. 4 .^ la«i®iri©l. 
62, 525-531. 
' 355 .^ Oaaf^ a dioxide fimtioa %r Mglmm. Aim. S, T. Aiad. Sei. 
56, «^o-9oo. 
ilellroi'i, 1*1 soad Crlasa« B. 3., eds* 
195^ .^ A fljn^osiwQ OS wlio acid BetsOioMftB. leltiaote, <leM8 
l9pklji8 Press. 
ifelaaa, B. J., and Pardie, E. f. 
If ft, affect of sffiino acids, purines, and pyrialtijMis m «»r¥oa 
dioxide fiXAtloii 1)7 Serratia mreeseeiis* Biol. 
M* 539-^ 5. 
«d 
'.'" Sffeet of dlearbojcsrlie acids, aadiw aoids, iwides, Mid 
oax^oiiiydratef oa earboa dioxide fixatioa by Serratia 
wareesqeat. Saeteriol. 20U-S509. 
Haeleod, P. R., aad Xtardy, H. A. 
I9U9. }fetabolie faactioas of biotia. IS. Ute flsEfttiia of earboa 
dioxide by aoxfisal and biotia dej^ ieal rats, i* Siel. 01 .^ 
m* 733-7^1. 
Hsrr, A, §., a»4 fll»oa.j^ J. B. 
1§51. f i»%i©» ®f ia a«iiMi acids "fer Irwetella, slNirtiia. Awai. 
liot^ «. a»t Bitlhys. jgi, m2M. 
Meister, A. 
1955. traasasiSaattom. Ad-raaoei ia i|, I.S5*2M. 
. Sober, S,, ^aad 1« 
"•^ pT' Studies oa t^ e eoeasyme aotivatioa of |^ utaml@<«4i8parlio 
i^ tmiaiamiaase. J. Biol. Cliea. 206, B -^lQO, 
Haftali% I.. 
I9US. %utatitatlire ehroaatographio esttettloa of o^Mlao asids. 
lature (lK>adoa)  ^763. 
lal^ rod, S,, aiad Wood, W. a. 
1952. Svideace for a glutamic aeld raeenase ia ItactobaciXlus 
arabiaosus. Arcii, Siochea. f5» ^6-H63. 
Hiei, Q. B. Tea 
If#3.. bacterial liyottsyatheses s»i ll»lr |3i|p0rl®a@e for  ^
igeseral probXeitts of pbotosy&tb88i«. M.wmm» ia Bas^MX. 
1. 263-32«. 
151 
C. B. *&a 
Bms cTilfare, geiwral l^^ siologsr, m&. elaasi-
ficatlon of the noa-smlfux puiple wM %mm "feastefla. 
Baoteriol. Bers. g, 1-118. 
""1P§7" lioohesiitrj of i^ tospillieslt. Im ffasekj 
<1., aai loomis, f., e4s. Photoi^ ltoesia ia plants. 
iws, lom State 0®Hege Press. 
Bacterial photoayattataii. la Sowier, J. 1. aa4 ilrr'bisk, E., 
eds. I&e eixi^ rffles. fol, 2, part 75- ®®* ftsic, 
ikCademi# Press, Inc. 
, E 
' fl» eheiaoaatotrophic and lacteila, im. Mr* 
«ierol>iol. S, 105-133. 
Ogstm, A. @. 
ms, Xntei^ retation of es^erime&ts on mtabolio prooesses, usia  ^
isotopie tracer eleisents. Kat^ e (Loxtdon) l62, 9i3> 
Ory, 1. !«., 0®4 IpMija, 0. 1. 
1955' Syatheeifl ©f t^ rrosiae and phezQrlali^ &lite 'by l^ to^acillmg 
arat>taegtai. i, Bacteriol. 50S-515* 
Petejrs. S. A., Wakelia, S. W., Sivett, D. S. A., aaid fhoaas, I.. 0. 
1953* FXxioroaoetate poisoning: coi^ arison of s;rathe%ie 
fluoroeitric acid with the en^QTBicall^  eQmthesised 
fltiorotrlearboxylic acid. Hature (London) 171». 1111-
1112. 
Prescott, Jf. M., aad Stutts, A. L. 
1955. Effects of Carlson dioxide on the gronth and aatn© acid 
aetabolism of Streptococctte ^ovia. i, Baeteflol. 70, 
%t8 l^e, J. 1., filler, 1. G., Benson, A, A., and Calvta, M. 
19 .^ Snsgnnatic car^oxylation of i»i%«l#ie-4.iph(0sphate. #. Affl. 
Chea. Soc. ]S,  36IO-36II. 
laeueen, S. W. 
1953. Incoiporation of caribon into leaf aat^ a acids and px t^eln. 
U:^ blished Fh.S, thesis. AMS, lorn, leva State Oollege 
Xiiferairy*. 
and AroBoff, S. 
'Ifp. Metabolism of soylfeewft leaws. T,. The darl: re.«0tl«ns 
followiM iAetoi^ th«#i». Ar .^ lioi^ a. and lioi^ hya. |e, 
25JiO. 
152 
Saeusea, S. W., aad Aronoff, S. 
I95H. Metaboli«ffl ®f soi-lseia Itaws. TI. «taidi«i ia 
proteis 14@#i«a, aaA lit 
lata®?. S. 
If ITiita aad aetabolism of m& ©ttsmlliai, 
Hmmmn  ^ia^wol. 319-327. 
3. M.. eoi, &twia. M. t. 
1951. SttjAiea on astabollsifl of itetloojrathstie fll. 
OojB t^aaratlv# i%iidi«B en the phol^ roductlsa of  ^If 
Bhodopseudosoaaa gelaatiaoeft Hhodoa l^fllte i* 
lantemi. II, '^ 5-1 .^ • • • •""— 
SehieXer, L., MeClare, L., Lawrence, S., m& taia, M. 
1953 • "bioajratheBiB of Cl^-amlss aeldg gii loreila, 3, 
Biol. Chem. 1039-i0'MH. 
Slyko, 5. "B.'rmt flatia, and Weitipir, J. 1. 
1951. Hagiatt for the Tsn SlykeJoieh wot. carbta coaa&w«tt®a. i» 
Biol. iSbm, 1 .^ -^3<». 
%ii»s, J. B., aM Syriag, t. 
IfSH. ' Plie'l#s3?athe8i#. iaa ,^ lev, final fl^ rsiol. 271-^ . 
Stepka, W. 
1952. Pj^er i^feireaatep^plgr, la Oorcottia, A. C5., «d. Ifethods ia 
aedioal rt.®#'«ap0h. ?ol, 5, p. NS, G^btiea^, f»ar look 
Fahlish»r». 
' l«:wi®a, A., fflii Oalfta, 1. 
"T^SIT* ffe# cari&oa is fteolottat&ifiis. II. jtoia© acidt. 
Seita  ^108. 3C3l^ . 
Stoppeail, A,, faller, H., gujd Calvia» M. 
1955. ®«rlea dioxide fixation "by 
#. lactoriftl. ^  U91-501. 
StttBspf, P. 1. 
1951, 1femiwiaa««s is Iii^«r plants, lederatiea Proe. 1|, 256. 
Swt&k.^ B,, BoiChaaaa, !>.,  aiid lalwo, A. 
1953. ftai aoroal ©otdaat of fi3c®d ®mp%©b ia a«l«s aeida, Biol. 
95*&. 
fatvtr, I., Tabachaick, M., Caaellakia, B,, frater, D., aad Sarl»r, 1. A. 
Ifpl. Biosyxxth^sis of Ol^ -lalJeled protein aad aJHtoo aCids urith 
Hhodospirilltm rahroa. Arch. lis^^s. 1-4. 
m 
©. 1.^  Gomes, d. G., and Housewri|^ |, 1. B. 
. ^ansamlnatiioa of Sossiiao aelds W smMilis. 4'. 
Bacteriol. 357-362.  ^ ""  ^
aad Molaar. S. K. 
• • '1^55./ IMfflino acid transaiaisatioa ia asttttoteig. i, 
,»acteriol,. U20 |^, — - —  ^
foBiliaioa, and Barker  ^ H. A. 
195H. Carioa dioxide sad eusetate utiliisatioa "by Ologtyidiaai 
IgL'ayveri. I. XnfXagnoe of autritioaal coaditioas oa 
utiliseatioa patsteraa. J. Biol. Cheia. 209» 585-595* 
W. W., Burris, 1. 1,, aad Staaffer, 3. f. 
19^9. J^aaoaiotric teohai<{a0s aad tissug loelalidligQ.  ^«d. 
Mianeapolig, Btu^ss PoblishAag Co. 
Waibreit* W.^  aad Qoasaliis, 1. C. 
I9U5, !Ehe funetioa of p:!rridoxiae derivatives. Ar^LaiM sM 
glutamic acid decar^osi^ lases. J. Biol. IS, 333  ^
3U1. 
Wlter, M. P., aad Smralususlil, E. 
IfP, Meohaaistt ef actioa of 03EaJ»@etis 0«i%©3gyla»». 5. litl. 
Ohem. fS21^1, 
aad Wood, 1. ®. 
tffl.Mechaaisffis of fiacatioa of carlioa d;tosid®  ^hgtei^ tw^s 
aad aatotrophs* Advances ia Sa^ l. Jg, 1^ 151. 
TeraoSi, Aroaoff, S* 
115©, MetaTJolism of aoy'beaa leaves. SI. A»iao aoiAs forwd 
daring ehort-term photosyathesis. :Amk* SioelM. '29. 
I79-IS6, 
 ^ aad Kasiea, M. D. 
Sti3dies oa the aetabolism of ^ t^osyathetio baeteria* Xf. 
Fhoto-satooxidatioa of fesroeytochroae £ ia extracts of 
BhQdogpirillaa rabroat. Aroh. Bioohs%. aad Biopbgrg. 
.eitd • 
15Pr. 'ismilk Wwrntdg ia j&otoi^ liffl-'lio "bacteria, i, Biol,. 
mn. 6U3-6©. 
Wall, S, S,, Wageitoffloht, A. G., ffewtoa, J, W., aad Burris, 1. H. 
Oofflparisoa of ti» ffletaTjolisa of ammoaia aad aolecular 
aitrogea in pisotoi^ tbegisiag 1>aeteria. Bacteriol. 
i2.» 563-573. 
Wet^ uiMi, S. 
1S55» Biog«n«8ic of allphatlo sslno aelda la aiotoorgaalaas. Ia 
Boraook, aod MeM., §., ehalrxBon. Mim acid 'biogei»iif 
aad pTotsla synthesis sy^oslm. p. 1-^ 7* Angeles, 
University of Callfomlat. 
Wesfeffisa,. i. 1. • 
19^9. l#l«f©trophi<s assimilation of carhoa dloxld®. ff©e, latefa. 
Goagpr. MicroWol,, ll-th Congr., Gopmwk&&&. ^57 
"T|pr" Asslmilatioa ®f eailsoa ttoslde W hiterotoc i^e TNeteria. 
Ia ft*, aad Wlisea, F. W., eda. laeisirial 
pl^ slolo '^, p. I#* foife, Academie ffias, laS. 
and W®®ip I, &. 
' ®a the mtifljolism ©f lotaa. lev. f, 1-^ . 
MUl « 
Heterotwplhic asaiiailatloa of @aft>0a d4oxld«. Mvaaees ia 
Sa^naol. 2, 135-182. 
Williams, B. i , ,  ®ad Kirhy, H. 
1 .^ Paper chromatogaraphy mtiaf eafillafy MOdat. Seieiise 1Q7.. 
HS1-.1|«3. 
food, a. §. 
Ifl6, fli« flxatioa of carlion dioxide a»d the latemlatiQaifliips of 
t^  trioar'boaylie acid ^el#, Flf«iol. I^ f, 2|^  lf®-^ $. 
, aad Wexteiaa, G. H. 
"  ^atiliaatloa of COg hy the pss i^oai® »®ld %8#teria ia 
thi dlssl&iilatioa of glyeetol, 4". lasleriol. JO, 332. 
t , lemaiagway. A., and Hier, A. 0, 
"""^PlSr" ikeixmlm of fixation of earhoa dioxide ia Irela ®yele. 
J. Biol. Chesi. 1 ,^ Hg3-^ .^ 
V. A., and Guasalus, I, f. 
1951. JMlaaiae fowttatioa: a tm^rnem la Strtptoeoe^g fi^ ealia. 
J. Biol. Chsa. 190. HilJ»l6. "" 
tfs i^y, B. S«, Iiladetroa, S, 3. 
1955. gttBeialo d^ydgtaeaas» iwm m^rni^l'Sm r^mm, 3, 
l«g%#,ifl®l. 353-55 .^ 
m 
Mmmmmmm 
1 t# «aqpt»8i ir t© S3f. e. I. Wtrtawij, f©» Ma 
gat4«aB«,, emmm&rn^h •awi^ fw, tk® fftsilitlsa 
p2!H9f^ «4 Mt BJltirmmi. §!«%. 
ef dopartfiient bave eomtrilmliA to tlys e@i^ letl.@i» &t 
Itoif iat«it3#ati©ja' % tlMiir meptmiiim, I a® g»%a«W. 
f©?, Ilyi e®p®ia|»,«aA,®irttieii»s ef Insert »i«.Mwa, Sh l^ts eiattAgp, 
tatehell E&rseaoTskjr, &eor  ^l«].iom« Jobs @11, ftllew 
sl^ #3|%8,  ^ I iftsh to '4i.t^ qyV '1  ^wifs Ibfff owft^ -tiiisigiiMiWiwfe 
AwiJStf' l&e cour«« of tM» tavestigatioa aat" f®r 'hmr .to pfi^ wPlsg 
Ilua ititsuseript. 
